COMPLETION 


g 


OF 


ENTIFIC 


fice of New Y« 


A POPULAR ILLUSTRATED WEEKLY 


Vol, Cll, 
EsTABLIs! 


No, 20. 
» 1845 


NEW YORK, 








Interior view of the magnificent waiting room which is so spacious that it could contain, bodily, the New York City Hall. The ceiling, 


AMBER ESE 

















THE PENNSYLVANIA RAILROAD EXTENSION 


as Second Ciase 


MAY 14, 





cy a PPE 


AT NEW YORK 





Matter, Copyright, 1910, by Munn ¢ 


OF THE WORLD’S PROGRESS 


OOPY. 


1910, 


ee 
el caheet 
4 cee Hai 

ify 1] a ait 


3 P’ 


if 





ne eee 























150 feet above the 


weuld clear the flagpole by 10 feet. 


COMPLETION OF THE PENNSYLVANIA RAILROAD TUNNELS AND TERMINAL STATION.—|See page 398.) 





tloor, 





390 Scientific American 


SCIENTIFIC AMERICAN 


FUEL ECONOMY AND OUR NATURAL RESOURCES. 


I ( eserving natural wealth 

ESTABLISHED 1845 .°s ount ma be attacked trom two 

Zz and t lecnanical 

I ( ‘ f i 10d iy b 

MUNN A CO)., Inge Editors and Proprietors ; 
idmira eme! f leral g rn 

f ithless waste of the country’s 

Published Weekly at t i esource h resul from the rrovident 


No. 361 Broadway, New York 








! ! are gathered from mine, field 
Onl poste \ 1 be abie to estimate at 
tgs cent gislation for the conserv: 
I i na ’ 1ith with which the United 
, t bee! ( endowed 
I f I fostering care of the government ha 
M , I i hat it may to conserve by the prevention of 
: email or the consumer to so utilize the 
it ils to obtain from them the maximum 
‘ t of useful output hether in the form of powe1 
i t i , finished oduct, with the least possible amount 
> istage I indeed, is one of the most impo! 
i t obie of effort in the great indu 
d To the engines of high professional in 
Ss not sufficient to do a certain work and 
; fairly we rather, it must be done with as close 
7 n approximation to perfection a the conditions of 
Ki SA l i AY MAY : , ill allow 
‘ on¢ performal las. «(bee onstant 
ndustrial engineer, particularly in recent 
ars and from time to time we have recorded 
‘ iZges rtain successive te some of then 
NEW QUEBEC BRIDGE DESIGN ( King in their importance, It onstant e! 
CORD G 1 recent dispatch to ons f ‘ i rt x orking efficiency into closer approxi 
Y k daili I Qu « Bridge Be I ) al ficie Wha ve ha said 
\ tig i I arti i ield team en 
( t i i ng I vi i I 1id ha i tl is 
I i l i s, the ob t of l é ents i » lessen tl 
sIso a ‘ I mption of fu ig ul I k. I l 
: I . 0 apa nnectior 
h the profit and ‘ int o il ndu I 
i 1) ¢ } " rta bearing 1 rn t) yur 
Zg ! I I 1 The 
il I I ted I 
2 I ! ‘ l if nerea 
ne \ l n that 
" ive I ‘ must ) 
net . f k ans that 
' l d ( nged to 
‘ \ ! pe i - I 
ni n ft 1 he Ca re ] ‘ > 
I ) liff t t It ‘ 
\ ‘ d i i dc ! ins) on of f ght 
+) a j 1 ] g ' ke ! ‘ lating t neir ( speed 
une i | I l £0 t I t " | t f those 
Fe I rn il! 1 a l 
, \ \ I illiroad 
I I gn draw! I reductior n th ost of transporting ate! 
‘ i xtended ticism I reight has been made ssible, or soon will be 
\ ul ntif d I ecessful application of mechanical reduction 
| il ind l i pri 1 eal irgZo i1ips of moderate speed a roblem to 
i ! ind eaders vhich some of the ablest engineers and the most re 
| Kcr on t design on tl owned manufa ring firn in the orld are now de 
f infer merit ! ting close atte n. MacFarland and McAlpine, and 
dg ngines tand-point, but t Westinghouse n this country, and the Hon. Charles 
t en i ad T y bridge of I Parsons n England, have independently produced a 
nt y herte r sed g hich nable slow and moderate-speed steam 
I i ilso mad the design or hip to utilize the ighly economical! fast-running 
‘ ' i j ild ul I for di ng slow-speed propellers with a 
T I t bridge f efficien n tl transmission gear of only two 
f l ent Parso! is gone so far as tot the ne 
I i ( bridge w l illation agains he old reciprocating engine in 
" \ 4% ‘ gC of 4,500 tons displacement; and he has 
¢ { | ‘ hic I lina arative tests, that the cargo 
ard d ' ) ! 0) i igainst a ! l en at present ds with 
t ridge which fell at Quebec, 1 saving in the coal bill of from 17 to 20 per cent 
f f Forth |} lg We howed also Now since about two-thirds of the world’s shipping ars 
4 fe f low heigl ind narrow width had made up of freight steamers, it can be seen that when 
el ‘ ! ! ease the eight of the tructurs ome form of this system has been generally applied 
Quet juirir ! 1 iz is it undoubtedly will be, there will be a great aggre 
X i f half of it kel steel) pet gate eduction in the consumption of fuel by the 
ar foot, a wainst a eight f only 10 tor of orld merchant marine For fuller information re 
art near foot in t Forth bridge ur garding this epoch-making device, reference is made to 
nerease out of all proportion to the heavier loading articles published in the Screntiric American of Feb 
t ‘ ed Quebec structure uary 12th and April 23rd of this year 
! al f tl Board's decision to invit itside Equally important are the economies in the trans 
gt depen ipon the length of time that i ortation of railroad freight which are now rendered 
owed bidd for the proper preparation of plans ossible by the perfection of appliances for the use of 
ra struct ft great importance The Board iperheated steam Although the application of super 
kes " ») prepa ts own plan it has been practised for several years in Europe 
! d i o |} limited to a f t is of comparatively recent introduction in this coun 
ly likel ! w of the hea but although our engineers have been a little late 
t \ a it repared te it I aking hold of the problem they have done such 
erforce, have throwr od work that on one of our leading western roads 
ompetition is to be throwr he Atchison, Topeka and Santa Fe, superheated steam 
ridge builders of the being used on a number of the largest freight en 
I I hould abundan ne vith conspicuous success In a series of tests 
f e necessary vith two identical compound freight engines running 
d I f ‘ er the ume stretch of road under identical condi 
f I one 1 4-cylinder compound using saturated 
Q ' I m, and the other a similar 4-cylinder compound 
‘ iperheater of the Jacobs tyne added the super 


coal consumption 


howed a decrease in 


May 14, Igto, 


19.6 per cent for constant hard working on heavy 
intain grades; it gave an average of 11.6 per I 
y steam per pound of coal than the non 
heat engine and the boile1 and its a 
proved have a total higher efficier f 








ent These figures were obtained by H. MacFa 
engineer of tests of railroad, who explail 
remarkable economies secured by he facts Firs 
that superheated steam of high temperatures beh: 
0 a gas, it being possible to extract a I 
siderable amount of heat | any condensa 
ikes place secondly, that for t same cut-off it 
vlinder, the weight of steam required is less 
superheated than saturated steam of the san ~ 


sure and thirdly, that, as compared with satu 


steam, superheated steam has greatly 


conductivity, and the amount of heat 


cylinder walls is only a fraction of what it would 
vere the steam saturated. The details of this syst 
of superheating as applied to locomotives of tl \ 
type will be found in an illustrated article pub 
in our issue of January 29th of the present yea 
Important as are the econcmies have bee 


possible in the broad field of transp 


exceeded the even larger field of 


sented by the huge light and power pl 


for municipal and manufacturing service, whe) 


utilization of the exhaust steam in low 


l 1ré 
essu 


bines has made possible economies of from 30 te 
per cent last result having been attained 
large stat n h furnishes power for tl \ \ 


DOES RADIUM EXIST IN THE PURE STATE? 








HE French scientist G. Le Bon doubts 
etallic idiutr X18 In fact é i 
equainted with the alts of $1 
eta suc a 1 | ae ¢ ) I 
t I ty < nee deduced « 
ivs or the l 
ae | { I a t e { i = 
" i ording | ‘ 
1 el ( ‘ on ( i 
xiste! f ud dk H 
Ss of n ( l 2 
( erta known co! natior i g 
qual inkne mbina ns h 2 
( el ( es hides it Is < 
I act a i ! S S oO 
) 1 on ‘ {1 ent ¢ S 
eco! brillia o ‘ poir $ 
beel lise ed il arious pa ~ l | 
Acaden des $ I H lo I » me! 
his view ra oO i Pro ssa 
t! A I ‘ oO 
ol I ivine I at 
its mpound Death ol e ¢ 
carry ¢ hese researches A tenth of a gram! 
substance ould be needed by a good chemist, ! 
probabl everal operations would be required in at 
on An expense of $10,000 would be incurre¢ 
Le Bon thinks that from chloride of radium ‘ 
extract simply barium and nothing more The 
eriment. even through transforming a bod 
$20,000 a gramme into a comparatively worthless 
metal, would be of great interest, for it would 
that radio-activity which gives o considerable f« 
in be produced by certain combir itions 
->-?e-- 
M. Georges Claude of Paris brings out the follé 


ing points regarding the future uses of oxygel 


ng that this latter is now being produced on a co 


mercial scale from liquid air He shows that oxyg 


can increase by 40 per cent the yield of the reactions 
which serve as the base of the fixation of nitrogen ! 
the electric arc, and it can improve the manufacture of 


ozone by nearly 300 per cent. Such results promise 


to be of great interest in many of the industries. The 
Belgian firm of Ougree Marihaye has recently ordered 
from the Paris Liquid Air Company three apparatus 


for producing oxygen, and these each have a yield of! 


200 cubic yards of pure oxygen per hour. Such appar 


atus will be used for experiments in blast furnace 


action of a considerable pro 


the 


working, to observe the 


portion of oxygen mixed with air, which is sen 


into the blast furnaces. As to the price of oxygen 


although this may be comparatively high when 


y 
l 


consider only small quantities, the result changes whe! 
of the 


we come to using oxygen apparatus present 


kind, and we may count upon a price of 0.64 cent per 
cubic yard with apparatus of a large output such as We 
mention. However, even larger apparatus can be built 
in which no less than 1,000 cubic yards of gas per 
hour can be produced, working at a pressure of 1? 
atmospheres and furnishing 1.5 cubic yards per horst 
power hour In such ‘case the price per cubic yard 
will fall as low at 0.5 cent. By using hydrau power 


Oxygen 
in 


the cost of production can be still lowered 


present kind will be of great advantage 
of small space occupied, seeing that a small 
feet hold all the ma@& 
million ards of 


plants of the 
the way 
can 


factory occupying 60 by 100 


terial needed for producing 50 cubi 


oxygen annually, with about 15 employees 


j$, IQ10. 
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The German estimate of aeronautical statistics for 
‘ Germany will have fourteen 


France, seven dirigibles 


110 is that 
aeroplanes; 
nine aeroplanes; Italy, three dirigibles and 
dirigibles and six aero 
kind. 

North- 


several im 


es; Russia, three 


England o machines of each 


construction in the 


The activity in lroad 
é construction of 
A notable in 


bridge on the 


cross the la r rivers 


ree 


he Columbia River 


Railway in Washington, the permanent 


of hich will twelve piers 


Hows 


consist of 


re made up of nine truss 


main channel. 


across the 


speaks words of wisdom 


A leading thern journal 


at the licy of navy yard construction 
adhered t 


building in 


even if it 


ore han private yards. 
yards busy with warship con- 
es aS a stimulus to private con- 
as the important effect of maintaining 
large body of 


undertake 


intact, with a 


avy vard forces 


nen ready at all times to 


Atlantic transport liner “Minne 


on the much-dreaded rocks at the western 


that, in 
been 


again 
have 


Islands reminds us 


safeguards which 

trans-Atlantic navigation 
still insistent. The 
bell on Atlantic 
might be very 


the additional 


ate years 1n 


great 


the ‘ s of the sea are 


ess ( the submarine our coast 


at this device used to zood 


the more dangerous points at the approaches 


Isles 


Nobody seriously disputes the advantages of the 
u-entel al Not the 


ion which it has 


least among these is 


made, at least on certain 


in the number of accidents. Statistics compiled 


that the complete 
introduction of this style of car on all trunk 


of accidents of about thirty- 


by the Chicago City Railway show 


lines 
has resulted in a de 


reas¢ 


ty pe ent, as compared with the number occurring 

during equal periods of service with the old style of 
t replaced 

The building of railroads through mountainous coun 


ssitates some daring bridge con 


truction A recent instance of this is the Assopus via 
of a ne line extending by way 

vemirli to the Turkish frontie The structure, 
600 feet long and spans a gorge 330 feet deep, 

nnect two tunnels which open from either 

gorge Tl superstructure which is very 

2 eful in design consists of latticed trusses carried 
on two hinged arches The bridge is on a grade 
bout two per cent, and the line is laid on a curve 


of four degrees 


Recent tests at Sandy Hook of the resisting power 


defense against high-pow 
of the 


is stated that 


of reinforced concrete as a 
calculations 
twelve-inch gun. It 
feet thick, 
with steel beams, was pierced by a twelve-inch projec- 
tile fired at high velocity. We 


ed projectiles confirm the pene- 


rating power of the 
a concrete wall twenty heavily reinforced 
understand that a simi- 
with the new fourteen-inch 
sufficient to 


twenty-two inches of armor plate 


lar attack is to be made 


gur The blow delivered was penetrate 


and the reinforced 


concrete withstood the attack so well that it will prob 
ably be used in the construction of the new coast de- 
fense fortifications in the Philippines. 


The electric operation of trains through the Saint 
Clair tunnel is 
pared 


showing the same economies, as com- 


with steam operation, as have been obtained 


in similar 


Electric 


installations elsewhere. According to the 


cost of coal for 
operation was only ‘thirty-nine per 
The 
charges were but sixty per cent of those 


Railway Journal, the one 


year under electric 
cent of that for the last year of steam operation. 
total service 
for steam, and the sum of service and fixed charges 


Was $4.5 per cent, which represents the operating econ- 


omy of the new over the old service. The cost of 
maintenance and repairs for the electric system is 
fifty-five per cent of that of steam during the same 


period 


Consideraule interest has been aroused by the launch 
of the new torpedo-boat destroyer “Paulding” at the 
sath Iron Works. She will be the first destroyer in our 
Navy designed for the exclusive use of oil fuel. Except 


for this, she is practically a sister vessel to the “Flus- 


ser” and the “Reid,” and like them she will be driven 
by turbines, and must make a speed of 291% knots on 
a four hours’ 


run at sea. It is well here to correct the 


statement i ' f 

atemer vhich recently went the round of the press, 
Flusser” made 
of Mexico As a 


occasion 


that th 36 knots recently in the Gulf 


matter of fact, that 
was between Her best speed 
was made on her acceptance trials, when she steamed 
at an average speed of 33.75 knots. The fastest destroy- 
oil burners of the British navy, which made 
ween 35 and 36 knots. 


her speed on 


30 and 31 knots. 


€rs are the 
on trial bet 
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ELECTRICITY. 

In Rochester, N. ¥., a gocd system of electric light 
and telephone wiring is in use, whereby unsightly pole 
lines on the streets are done away with. The system is 
applicable chiefly to the residential districts. The lines 
are placed in underground conduits in the streets, bu 
instead of making connections with the houses directly 
from the underground conduits, a pole line is erected 
in the back 
connected to the conduits by an 
This 


front 


yards of each block and this pole line is 


underground branch 


at each side street obviates the necessity of 


having a manhole in of each house 


An application was recently made for a 
Baltimore 


permit to 
Wilming 
underground 


lay conduits along the new and 


ton road. These are to form part of an 


trunk system connecting Boston, New York, Philadel 
phia, Baltimore, and Washington, in which the Ameri 
can Telephone and Telegraph Company will run its 


lines. The conduits will be laid just below frost line 


and will contain a hundred wires, which can be tapped 


at any point. It is stated that the system will serve 


as an auxiliary for the overhead wires, which occa 


sionally are put out of order by severe storms, It is 
expected that 
Washington is completed, the system will be extended 


West and South. 


after the line connecting Boston and 


Storage battery locomotives are being used in cer- 


tain mines of Germany. These locomotives are con 
sidered less dangerous than the ordinary electric loco- 
motive, for the reason that no wiring is necessary in 


and they can be incased completely to pre 
The 


two sets of bat 


the mines, 
vent ignition of gases by means of a chance spark 
with 
is being charged 
The batteries are seldom 


locomotives are each 


which 


provided 
teries, one of while the other 


s operating the locomotive. 


more than two-thirds discharged, so that the re-charg 
In one type of locomotive 
ninety 

The 


2 horse- 


ing takes but a short time 


of twenty horse-power the batteries contain 


cells, each with a capacity of 74 ampere hours. 


9 


storage battery locomotives range from § to ¢ 


power. 


message is sent to an inland city, 
from the 


Whenever a cabl 


it is necessary to transcribe the message 
cable receiver and re-transmit it by hand over the land 
Heretofore it 


directly to the 


lines to its point of destination. has 


been impossible to send a message 


of relay connection with the 
that the 
are of too fluctuating a character and too sensitive to 
Recently, a 


make 


inland city by means 


overiand wires, for the reason cable signals 


operate an ordinary telegraph relay. 


system has been devised which promises to 


direct connection between the cable and telegraph sys 
A very sensitive relay 
the signal 


tems commercially practicable. 


is used, and the character of is changed 


so as to obviate the usual fluctuations. By means of 
this new system, a cable message was recently sent 
from Canso, Nova Scotia, to New York, a distance 


of 800 miles, and here relayed to Chicago 


The installation of a complete telephone system for 
the stage of the New Theater in this city illustrates 
not only the variety of uses to which the telephone is 
put, but also the vastness and complexity of the up-to- 
The stage telephone system has nine sta 
tions on the stage and twenty-five floor stations with 
Through 
with the other stations 
From one of these central stations the 


date stage. 


two switchboards or central stations. these 
inter-communication 
had. 
technical director controls the operations of the stage 
hands, while the other is the stage manager's 
station. The regular stations are placed in the prompt- 
er’s booth, the electrician’s booth, the stage galleries, 
and one is located near the orchestra leader. Calls are 


centrals, 
may be 


board 


made by operating push buttons from either of the 
central and they 
signal or to operate a buzzer, depending upon which 


stations, serve to flash a bull’s-eye 
of two buttons is pressed. The theater is also equipped 


with a telephone system, used for carriage calls. 


The Pennsylvania’s tunnel and terminal signal in- 
stallation is the largest single installation of its kind 
ever made in this country. While most people realize 
that signals play an important part in protecting train 
movements, especially 
made in 


where traffic is congested, the 
investment these is far beyond the 
general understanding. in signaling in 
recent years has been tremendous and hag proceeded 
chiefly along electrical lines. Complete signaling and 
interlocking of a double or four-track road requires a 
large amount of electrieal apparatus, and the introduc- 
tion of electrical propulsion complicates the situation. 
We are informed by the Insu'ated Wire and 
Cable Company, who supplied the wire and cable for 
the Pennsylvania Terminal, that frequently the cost of 
electrical is from 20 to 30 per cent 
of the entire cost of the installation. Not only from 
the standpoint of safety, but from that of reliability 
and punctuality of train service it is necessary that 
the wires and cables controlling the intricate appar- 
atus should be the best. Millions of feet of wire and 
cable conductors are being used in this installation 


devices 


Development 


Kerite 


wires and cables 
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SCIENCE. 

Prof. W. W. C_mpbell, director of the Lick Observ- 
atory, has telegraphed to Harvard College Observatory 
been photographed 
in the Wright 


Prof. Charles Chandler was honored in New York city 


that the bright sodium D line has 


spectrum of Halley's comet by 


recently on his retirement, in his 74th year, from active 
service A banquet was tendered him at the Waldorf 
Astoria hotel. The banquet was attended by mar of 
New York’s most distinguished scientists 

Commander Peary’s arrival in England wag attended 
with much ceremony 4 regiment of reporters met 
him at Plymouth Members of the Royal Geographi 
cal Society, as well as the London Nava Atta 
welcomed him to London With Commander Peary 
is Capt, Bartlett, who accompanied him to th 
A special gold medal was presented to ( mande 
Feary by the Royal Geographical Soci ! 
lica in silver to Capt. Bartlett 

A letter dated May Ist, 1910, has b 
Harvard Observatory from Prof. D. W. Morehou 
Drake University, stating that “This morning at 4 
o'clock Halley’s comet had a short, bright tail project 


ing toward the sun. Two bright rays bordered th 


outer part of this sector, forming an angle with the nu 
about 86 The 


nucleus was surrounded 


celus of degrees south preceding one 
was much the brighter. The 
on the side with distinct 


Smyth's observation of October 1lith, 1835, was vividly 


sun nebulous sheaths 


recalled. A photograph of 14 minutes’ exposure showed 
length.” 


a tail of over 2 degrees in 
temperature ever observed, 


rded on Januat 


The lowest atmospheric 
90.4 deg. F.) 
Werchojansk in Eastern Siberia, a little 


68 deg. C.( was rect 
15th, 
north of the Arctic Circle 
this has been experienced 


1885, at 
No lower temperature thar 
by any Arctic or Antarcti 
GC 74.2 deg 


59 deg 


A temperature of 
1876 at 


expedition. 


F.) was observed in 821% north lati 


degrees 


Nansen, 


tude, and the lowest temperature observed by 


at 85 degrees north latitude, was 53 deg. C. (--fi3.4 
deg. F.). The assertion of Dr. Cook, who claims to 
have observed a temperature of 64 deg. C. (—83.2 


deg. F.) at 74 degrees north latitude, in February, 


1908, cannot be 

The United States Weather Bureau 
structions to all its regular stations calling for observa 
tions on the 17th, 18th and 19th of May, of any optical, 
electrical or other phenomena that may be 


accepted without reserve 


issued fn 


has 


occasioned 
by the passage of the earth through the tail of Halley 

comet. Up to date the development of the tail has been 
disappointingly slow, and it may not extend so far as 
the earth on the date of transit; should it do so, how- 
ever, it can hardly fail to make its presence manifest 
by disturbances in the atmosphere recognizable by the 
trained layman Such phe- 
nomena as mark the occurrence of an abnormal amount 
“Bishop's 


that 


observer, if not by the 
of dust in the atmosphere—. g., red sunsets 
ring,” and the singular “noctiluminous 
were frequently observed after the eruption of Kraka 


clouds” 


toa—are especially to be looked for. 

A monograph bearing the title “Quality of Surface 
Waters in the United States” has been 
United States Geological Survey. The 


issued by the 


volume, which 


is the work of R. B. Dole, contains the results of 
ever 5,000 mineral analyses of water from the princi 
pal rivers of the United States east of the Recky 


Daily samples of water from nearly 209 


year, united 


Mountains. 


stations were collected for a in lots of 


ten consecutive samples from the same stream and 


station, and the subjected to analysis 


The giving, as 
position from day to day, and information regarding 


composition 


analyses, they do, the average com- 


change of water level wherever available, form the 
ity 





most complete collection of data regarding the qu: 
They 





of American rivers that has ever been published 


are on this account particularly valuable to managers 
of industrial plants and water works 
During the past winter Prof. Hergesell, of Stras 


Committee on 
of daily 


International 
earried out a series 
with 


burg, president of the 
Scientific Aeronautics, 
meteorological 
over the Atlantic Ocean in the region between Teneriffe 
and the West Indies. The average altitude 
15.000 and the 17,600 meters 


observations sounding-balloons 
attained 


was meters, maximum 
which is the record for such observations at sea. Th: 
lowest temperature yet measured over the sea was aiso 
(94 deg. F.) 
average 14 meters per second, 
average altitude of 
this there 
unusually strong anti-trade, which had, at an altitude 


attained: viz., 20.5 deg. C During Decem 


ber a strong trade-wind 
Atlantic, up to an 


blew over the 


5,000 meters Immediately above was an 


of 8,000 meters, a velocity of 30 to 40 meters per second 
The latter 
ume of warm air 


wind must have carried an enormous vo! 


from the tropics to Europe, and 


the unwonted strength of this current may have hac 
something to do with the abnormally mild winter 
has prevailed that continent The 
layer was reached at an altitude of 16,000 meters; i 
4.000 to 5,000 meters higher than it 


average, over Europe. 


; 


t 
ia 








over isothe 


occurs, on an 








Porhydrometer 


BY THI 


so that t 1djustment of the balancing weig 
volume rf at displaced by the aerometer at any 
particula lraugl cecurately gaged, the alteration 
in apparent ght being read on the weighing machine 


or ret ding instrument, and therefrom the eight of 


apparatus may be more com 
preher ely realized by reference to the explanatory 
illustration which hows the mid-ship section of a 
vessel with the porhydrometer in position The float 
chamber A-is piaced vertically over the longitudinal 
and transverse center of the ship, and extends from a 
point 1% to 2 feet below the line of flotation when the 
vessel is empty to a convenient height above the load 


line This chamber is connected to the surrounding 


liquid by means of a smaller pipe B to a valve on the 
l 


akin of the vessel, or to some other convenient sea 
water connection, a special tube being unnecessary so 
long 2@8 an ninterrupted flow of water to the float 
chamber can be secured, so that the water level within 
may be exactly as that outside the ship. In the large 
fioat chamber A is immersed the 


aerometer (, being suspended from 


ENGLISH 


Scientific American 


May 14, IQIO0. 


An Apparatus for Weighing Ship Cargoes 


CORRESPONDENT OF THE 


placed near the center of the vessel, since the 
draught directly under the instrument is the mean of 
that fore and aft The whole of the parts of the 
apparatus are standardized with the exception of the 
aerometer, which must be properly designed and care 
fully adjusted, its form being made to correspond 
with that of the ship 

Numerous tests with the apparatus have been car 
ried out in England, and the accuracy of the weight 
readings, irrespective of the size of the vesssel, have 
been remarkably conclusive It can be applied to 

















Recording instrument of the porhydrometer. 


any type of craft with equal facility and infallibility 
© a small lighter as easily as to a transatlantic liner. 
At the present moment arrangements are being made 
for its installation upon a 10,000-ton vessel. In this 
case the diameter of the float will be about 9 inches. 
For a small lighter it averages about 3% inches 
diameter at the top by about 27%, inches at the lower 
extremity So sensitive is the apparatus that it will 
indicate the weight of a person stepping on board. 
Thus it will be seen that the captain of a vessel 
ilways possesses a means of determining exactly the 
weight he has on board For those vessels engaged 
in long journeys, necessitating bunkering at intermedi- 
ate ports, it is of far-reaching importance, since it 
enables the captain to ascertain precisely how much 
fuel he has shipped. This is a valuable point, inas- 
much as at many foreign ports short weighting is by 
no means an uncommon practice, and vessels are often 
mulected for a considerable sum per annum in pay- 
ments for misrepresented quantities of coal 
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The function of the invention is also carried to a 
further and important feature. It will inform the 
captain the exact weight of water he has in his ballast 
tanks. Also, should the vessel spring a leak the fact 
is instantly communicated to the captain by the ap- 
paratus registering an increased weight or displace 
ment due to filling with water. In cases of collision 
and grounding the incursion of water is similarly con- 
veyed, the apparatus being equipped with an electric 
alarm bell, which conveys intimation of the danger to 
the captain No discrepancies in the readings can 
be introduced by variations in the density of the water 
in which the vessel] may be floating, for such cannot 
affect the fundamental! principle upon which the ap- 
paratus works 


It will be seen tl by the introduction of the ap- 





paratus the ship itself is practically converted into a 
huge weigh-bridg« The Italian government submitted 
the invention to searching tests and was so convinced 
of the accuracy of the records, that its customs authori- 
ties have been ordered to accept porhydrometer read- 
ings as correct To the shipowner this is no slight 
concession, since in regard to Italy, instead of paying 
4.5 cents per ton in weighing dues, vessels fitted with 
the porhydrometer only pay 1.25 cents per ton. 
~~ ++. —_______ -— 
Influence of Phase and HRotation upon the 
Brightness of Illuminated Spheres, 

The total luminosity of the moon varies according 
to the proportion of its illuminated hemisphere which 
is turned toward the earth, that is to say, in accord- 
Mercury and 
Venus show similar, but smaller differences of phase 


ance with the “phase” of the satellite 


and brightness. The exterior planets vary in phase 
so little that the variation in their brightness is barely 
perceptible. The brightness of planets can be meas- 
ured by the astrophotometer, and the dependence of 
the brightness upon the phase can be expressed by a 
curve. As it seemed possible that some information 
in regard to the surface of the planets could be ob- 
tained from the study of such curves. Von Aufsess has 
made a series of experiments to determine the relation 
between brightness and phase in the case of illumin- 
ated masses of limestone, sandstone, granite, and other 
materials of spherical and other forms. The measure- 
ments of brightness were made in a completely dark 
room. The artificial plant was illuminated by a Nernst 
lamp, not directly, but by reflec- 
tion from a plane sheet of glass, 





and balanced by a horizontal lever 
D having its fulcrum at EE, the 
other end being connected to a 
steelyard weighing machine at F 


The aerometer i 


heavier than it 


generally made 
displacement, but 
this is immaterial, since it is in a 
condition of equilibrium. The float 
extends downward sufficiently to 
bring its lower end below the plane 
of flotation for light loading, and 
sufficiently far upward to bring its 
upper end above the plane foi the 
maximum draught Moreover, its 
profile is such that the area of the 
float at any point of cross section 
bears a constant ratio to the area 
of the ship at the same level 

As the vessel becomes immersed 
through the superimposition of any 
weight, such as cargo, the draught 
increases, and accordingly the wa 
ter in the float chamber rises to a 
higher ievel, the aerometer itself 
consequent!y being immersed deep 
er into the water, and by increasing 
its displacement reduces its appar 
ent weight as already mentioned 
This difference of weight creates a 
downward pull on the opposing arm 
of the lever, where a counterweight 
remains unaltered As the steel 
yard is connected to the main lever 
D by tie rods or links, the exact 
amount of tension is registered that 
ig attributable to the disturbance 
of the balance on the main lever 
through the increased displacement 

The vital part of the invention 
lies in the aerometer Alteration 
of trim or inclination of the vessel 
cannot by any mear upset the ac 














through which the object could 
be observed in the “full” phase. 
The lamp and the reflector were 
mounted on an arm which could 
be turned around the cbject in or- 
der to vary the phase. 

When the results were plotted, 
the curves representing the bright- 
ness as a function of the phase 
were found to fall into two classes, 
according to the character of the 
material to which the globes were 
composed. Globes of light colored 
material gave curves concave be- 
low, while the curves produced by 
globes of darker material are con- 
cave above. Small elevations and 
depressions, glossy surfaces, etc., 
were found to produce compara- 
tively little effect upon the curves, 
the character of which was, in gen- 
eral, decided almost entirely by the 
lightness or darkness of the sur- 
face. The curves produced by 
Venus and the moon are concave 
above. Hence it appears probable 
that the surfaces of these two 
planets are formed of dark colored 
material.—Prometheus, 

_———be > ae 

In a recent issue of Nature the 
difficulty experienced in hot coun- 
tries in keeping small accumula- 
tors in working order is referred 
to, and it is pointed out that this 
is probably due to the cells being 
filled with dilute acid of density 
1.190 at a temperature of 30 deg.. 
or 35 deg. Cent. While this is 4. 
proper density to use in a climate- 
where the temperature is 15 deg. 
to 20 deg. Cent., corresponding to, 
a 20 per cent mixture, it is too 
high for a hot climate, where it 











curacy of the instrument It is in 
short an absolute gage of the ves 
sel’s displacement. Should the cargo 


aft or for ird 


be placed right 
will be weighed exactly the same a 


Sectional drawing of vessel, showing porhydrometer. 


THE PORHYDROMETER—AN APPARATUS FOR WEIGHING SHIP CARGOES. 


really represents a 23 per cent 
mixture; a density of 1.170 OF 
even 1,150 is more suitable. 
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THE NEW EIFFEL PHOTOGRAPHIC HELIOGRAPH. 


BY JACQUES BOYER. 


Bouguer, in order to measure the luminosity of 


the sun’s disk, allowed a beam of sunlight to enter 
a dark room through a small aperture, behind 
which a converging lens was placed. The diverg- 
ing cone of rays, beyond the focus of the lens, was 
intercepted by a screen, forming a circle, the bright- 
ness of which was not too great to be measured 
by the ordinary methods. The brightness of the 


sun was assumed to bear the same ratio to that of 
the circle on the screen that the area of the circle 
bore to that of the aperture through which the light 
entered. At a later date (1844) Fizeau and Fou- 
cault employed the photographic process which 
had just been discovered by Daguerre to compare 
the brightness of the sun with that of artificial 
sources of light. The quantity of light received by 
a unit of area of the solar image formed at the 
focus of a telescope is proportional to the clear 
aperture of the object glass. Fizeau and Foucault 
received the image of the sun on an iodized plate 
of silver. In successive experiments they varied 
the aperture of the objective and regulated the 
duration of the exposure so that the final tint 
assumed by the plate and, therefore, the quantity 
of silver iodide decomposed, was the same in each 
case In this way they proved that the required 
length of exposure, within certain limits, varied 
inversely in proportion to the aperture of the 
objective. In other words, the total chemi- 
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always on the strip. The cardboard is carbonized 
by the concentrated solar rays at the spot where 
the image is formed and, owing to apparent diurnal 
motion of the sun, a black line is traced on the 
card. If the sun shines all day without inter 
mission this line is continuous, but if the solar 
rays are intercepted by fleeting clouds the trac« 
consists of a number of separate portions, the posi 
tions and lengths of which show when and how 
long the sun has shone, The apparatus is easily 
set up. It is necessary only to level the base, to 
place the noon line, marked XII on the card, opp 

site a fixed mark on the frame, and to set the in 
sStrument so that the sun’s image falls exactly on 
this line at the instant of true noon In the Im 


proved form of the instrument designed by Stok 
the frame has three grooves, at differ 

in which three sorts of cards are | e4 rhe 
shortest cards are placed in the highest gr und 


are used between November 5th and February 5th 
the longest cards are placed in the lowest groove 
and are used between May 5th and August 5th, 
while the cards of intermediate length are placed 
in the middle groove and are used during the 
remainder of the year. 

Eiffel has recently invented a photographic re 
cording heliograph which has been used for some 
time at the central meteorological bureau of France 
and at the Juvisy observatory it consists of a 
cylinder, which is mounted on a shaft parailel 

to the earth's axis, and is turned 





cal effect was found to be (within the 
range of exposure) proportional to the 
total quantity of light received by the 
image during the exposure. Then, by 
comparing the image of the sun with that 
of a circular area, of the same apparent 
diameter, of the positive carbon of an elec- 
tric lamp, they proved that the chemical 
effect is proportional to the brightness 
of the source of light. This relation, how- 
ever, did not appear to extend indefinitely, 
for the quantity of silver reduced, which 
was at first proportional to the length of 
the exposure, tended toward a fixed limit 
when the exposure was greatly prolonged. 

In 1881 the great advance which had 
been made in photography enabled Jans- 
en to employ very sensitive plates, in 


which the total chemical effect remained 


proportional to the duration of exposure 
within very wide limits. Jordan devised 
a heliograph in the form of a perforated 
cylindrical box containing a sheet of ferro- 
prussiate paper, and Richard constructed 
another instrument based on the photo- 
graphic action of the solar rays. 
Campbell, on the other hand, made use 
of the heating effect of the solar rays for 
the purpose of measuring the effective an- 
nual duration of sunlight, i. e., the aggre- 
gate time during which the sun is not 











by clockwork at the rate of one revolution 
in twenty-four hours. The sun's rays en- 
ter the cylinder through an aperature in 
its convex surface, which is surrounded by 
a hood for the exclusion of diffused light. 
An inner cylinder, covered with photo 
graphic paper, is supported by a nut which 
can move along the shaft of the outer 
cylinder, which shaft bears a screw-ihread 
A guide, attached to the case of the clock 
work, prevents the inner cylinder from 
rotating. Hence, as the outer cylinder 
turns, the inner cylinder is compelled, by 
the screw, nut and guide io move along 
the shaft, without rotating. The photo 
graphic paper is surrounded by a screen, 
which has various degrees of transpar 
ency in its various parts, corresponding to 
the average intensity of sunlight at differ- 
ent hours and seasons. As the outer cylin- 
der rotates, its aperture is always directed 
approximately toward the sun and, in copn- 
sequence of the motions of the two cylin- 
ders, the entering pencil of light traces a 
helicordal line on the paper, which is wide 
enough to serve for a number of days. Ne 
new conclusions can be drawn from the 
photographic records made by the Eiffel 
heliograph until after the instrument has 
been in continuous operation for several 











years, 








veiled by clouds, a quantity which plays 
an important part in the processes of vege- 
tation. Campbell’s heliograph consists of 
a sphere of glass, mounted on a horizontal 


base, in a place exposed on every side, so that the 


sun is visible from its rising until its setting. 


groove in the spherical mounting allows the intro- 


VERTICAL SECTION OF THE EIFFEL HELIOGRAPH. 


duction of a strip of cardboard, which forms a circular 
are at such a distance from the spherical glass lens 
that the image of the sun, formed by the lens, is 


——-e pees 
CARDIN PROCESS OF PHOTO-SCULPTURE, 
The idea of employing photography as 
an aid to sculpture soon followed the in 


vention of the daguerreotype. Fifty years ago, Will- 
éme devised a process in which the sculptor’s model 
was photographed simultaneously by twenty-four 























Pig. 2.—Cardin’s apparatus for photographing the sitter from the front, back, 


and both sides simultaneously with a single camera. 


THE CARDIN PROCESS OF PHOTO-SCULPTURE, 


Fig. 1.—Cardin’s apparatus for modeling from four photographs. 
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d in a semicircle. A paper positive 
is made from each of the negatives and the twenty- 


Amecra arre 





four prints are cut out along the outline of the figure, 
and are then cut in two vertically. The forty-eight 


profiles thus obtained are assembled radially about a 
vertical axis in their proper relative positions. By 
filling in the intervals with a plastic mass a fairly 
complete ske of the figure is obtained 

This p iy be varied as follows: A mass of 
el or mor ng ix is placed on a revolving circular 
platform, the irecumference of which is divided into 
twenty-four equal parts The approximate form of 
the mode! having been given to the mass by the usual 
ethod the outline of the figure in one of the 
(entire) photograpl s followed with the tracing 


point of a pantograph, which is so constructed and 


arranged that ypying point plows a furrow in 
the mass of cla ‘he platform is then turned through 
one division, and a second furrow is made from the 
second photograph This process is repeated with 
each of tl twenty-four photograph and the clay 
between the furrows is carefully removed A very 


required to perform this operation so 
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HALLEY’S COMET IN THE EVENING SKY. 
BY HENRY NORRIS RUSSELL, PH.D. 

The average man will find by far his best opportun- 
ity to see the comet, which has occupied so prominent 
a place in public attention, during the last ten days 
of May. The accompanying map shows at a glance just 
At first 
its apparent motion among the stars is very rapid, 


what are the circumstances of its appearance. 


but later, as it recedes from us, it seems to stand 
almost still in the sky. Its distance from the earth 
is in round numbers 14 million miles on the 20th, 17 
million on the 22nd, 28 million on the 26th, and 45 
million on the 31st, so that it will appear to shrink and 
grow visibly fainter from night to night. 

In addition to the stars near the comet’s path, and 
the place of the comet for each night (at 10 P. M. 
Eastern Standard Time, or 9 P. M. Central Standard 
Time, ete.), the map shows the position of the hori- 
zon among the stars at certain hours, so that it is 
easy to estimate how high up they will appear at 
any time 

The given position of the horizon is exact for ob- 
servers in latitude 40 deg. north (Pennsylvania, Ohio, 


May 14, 1910, 


Isle of Wight alternately moves forward and back- 
ward with the variation of the tides, the greater pres- 
sure of the water at high tide in the English Chan- 
nel as compared with that in the Solent and Spit- 
head causing the island to be tilted upward bodily 
from the channel side. 

His latest experiments in this direction have been 
carried out in connection with the Irish Sea at the 
mouth of the Mersey. A special type of seismic re- 
corder has been devised and has been set up in an 
underground position at Bidston Observatory near 
Liverpool, some two miles from the water’s edge. The 
apparatus comprises, as it were, a mast and a boom, 
such as is used in the professor’s earthquake record- 
ers, the boom being free, so that as the mast moves 
in one direction or another the boom can also move. 
A photographic recorder is connected to the appara- 
tus so as to secure a permanent visual record of the 
oscillations. The instrument is far more sensitive 
than that employed for ordinary seismic operations, 
thereby indicating those very slight movements of the 
earth which the ordinary apparatus would ignore. 

The records secured by this instrument conclusively 














to reproduce every detail of the model, but the Illinois, Utah, northern California). prove that twice every twenty-four hours the opposite 
object of this and all other processes of photo-sculp Those south of this line will see the stars on the sides of the tidal basin are drawn closer together, the 
ture to produce, not a finished statue or bust, but right (on the map or in the sky) somewhat lower, phenomena occurring at high tide when the increased 
a si h as nearly accurate as possible and those on the left somewhat higher, at the same volume and weight of water piled up in the Irish Sea 
rhe new Cardin process possesses the advantage of hour. In any case it will be easy to identify them and pressing on its bed causes the latter to sag some- 
quiring on one photographic camera. Fig. 2 illus- by their relative positions. what. The action can be watched, for when the tide 
trate he method of making the photographs required Those unfamiliar with the constellations may well is flowing quickly and the tide is high the pendulum 
for a portrait bust The sitter is posed, facing the begin with the four brightest stars: Regulus (at the moves a considerable distance and keeps pace with 
came! before a triple mirror, by means of which the end of the sickle-shaped group shown on the map), the deflection due to the increasing load. At Bidston 
back and sides of the head are photographed by reflec- Castor and Pollux (close together), and Procyon the weight of the tide off the mouth of the Mersey 
tior As tl ter’s face and the causes a deflection of about one 
three virtual images formed by inch in a distance of sixteen 
th mirre i unequally dis af miles. As the tide ebbs and the 
tant from tl ens, the four im- ae ‘e* ies ‘ . weight is reduced the sag dimin- 
izes formed by tl latter are not ; ’ ishes like a dent in an India rub- 
in sharp focus in the same plane. a, *, e ber ball, and the banks on either 
For this reason the ground glass ‘ a i side slowly recede from one an- 
focusing screen is made in four other. The extent of this attract- 
ction and the plate holder is ” ing and _ repelling movement 
contrived to hold four plates, side ‘ ' Par would be more accentuated upon 
by side, but in slightly different e ? “ARs F ve the instrument were the latter 
planes The same cause produces * “as —_ . : Pressepe placed nearer the sea, and Prof 
differences in tl cales of the four . aa hr, 2 Milne points out that for this rea 
photograph but in making the \ ® - ‘ 3 Castor son observatories should not be 
Hydra ba Pollur® - 
enlarged copies which are em + a oo s\ o : situated too near tidewater. The 
ployed in the operation of model oO ¢q* “ew ; . regular alternate movements of 
ing, these differences are easily * " ! i ""eA the apparatus in opposite direc- 
removed with the aid of the plum a mini’ tions every six hours not only, as 
mets which are suspended abov ™— ’ } it were, record the extent of the 
and at each side of the sitter’s dali sieasusaieat at 10? My . " i ecines = elasticity of the earth’s crust, dem- 
head, and which appear in each West ee - : onstrating that it is responsive to 
photograph and indicate its Canis Minor ~ el! pulls and strain to a far greater 
ecale ee °, degree than is generally _ be- 
The modeling apparatus is lieved, but also weigh the tide it- 
shown in Fig. lt. A vertical post a = - * . —_—_—_——— — ~ a e self. The result of these experi- 
rises from the center of the ~‘ e. ments should provide a new field 
squar iron platform S Two ~~ 1 for investigating tidal forces and 
photographs, a front view 7 and Orion \\ Tauris phenomena, and possibly contrib- 
a profile #, are supported in a = es Horizon et 8 P. M = i, ute to our knowledge thereof. 
: _—— Canis-Major— t{—— —————————— 
vertical position by frames which , dp nartes Due West / e. ca = Z Picken 
slide In guides bordering two ad . \ --- i Orion » \' The Current Supplement. 
jacent sides of the table These j it *.. r af Almost the entire issue of the 
sides are furnished with jointed Aldebaran @ current SuppLeMENT, No. 1793, 
support which carry long rods. is devoted to a complete descrip- 
A and B The rods can slide TRACK OF HALLEY’S COMET AND NEIGHBORING STARS, MAY 20-31, 1910. tion of what is known as the New 
lengthwi n their supports and York Tunnel Extension of the 
can be inclined and moved vertically and horizontally (lower down, between these and Regulus). With these Pennsylvania Railroad, the costliest improvement ever 
by means of the joints of the supports. The rods are as guides, the other stars can readily be picked out, made by a railroad, and one of the most far-reaching 
used horizontally if the bust is to have the same and the comet identified. importance to industry and to the traveler. Many 
scale as the photographs, and are inclined for en From present indications it is probable that at first pictures are published, showing the excavations which 
largemenis and reductions. The movement of the (on the 20th and 2ist) the comet will be as bright were made, the progress of the work, as well as the 


photograph frames in the guides is limited by fixed 
stops, so that the frames can be removed and replaced 


exacily in their former positions. 


The rods and their supports are adjusted to bring 
the inner d of the rod A into contact with a con- 
picuous pe t, the tip of the nose, for example, in 


the full fa photograph 7, and the inner end of B 
into contact with the corresponding point of the profile 
BR The frames 
removed and the rods A and B are pushed inward in 


The point 


containing the photographs are then 


thelr supports until their inner ends meet 
of meeting determines the pesition of the top of the 
nose of the bust. The post at the center of the table 
is eovered with clay or other plastic material, which 

until this point is established in tangible 
rods are then drawn back, the photographs 
econd point of the face is established 


is built out 
form. The 


replaced and a 


by a repetition of the process. In this way numerous 
points distributed over every part of the bust are 

xed, each pair of adjacent sides of the table, and the 
corresponding pair of photographs, being employed, 
an required. The result is an almost complete sketch, 
obtained from a sitting of a few seconds. All of these 
operatio: an be performed by a skilled workman. 
The hand f the sculptor illed into requisition 
only to giv few finishing touche f ther brief 
sitting, and to impress an individual artistie char- 


acter upon the work 


as these bright stars and visible at a glance. Toward 
the end of the month it will be much fainter, but prob- 
ably still easily visible to the naked eye. 

The tail will extend upward and to the left, practi- 
cally along the line of the comet’s apparent path. 
How long it will be it is even yet impossible to say. 
At first the light of the moon (which is full on the 
night of the 23rd) will drown out the fainter parts 
of the tail, but later, when it is out of the way, these 
may perhaps be seen, though the comet will be so 
much farther off that, on the whole, it will hardly 
be so fine a sight. 

In observing it telescopically, the eyepiece of low- 
est power, giving the largest field of view, will be 
most satisfactory 

Princeton University Observatory. 

_—-- oe” 
The Elasticity of the Earth, 

Some interesting experiments have recently been 
carried out by Prof. Milne, F.R.S., the well-known au- 
thority on seismology, to demonstrate the elasticity 
of the earth especially under the influence of the tides. 
Some years ago he showed that valleys during the 
day are of greater width than at night, there being 
an expansion or opening out under the action of the 
sun and a contraction or closing up in the hours of 
darkness. He also showed by means of seismographic 
records secured at his observatory at Shide, that the 


completed station. Dr. Otto Hoffmann writes inter- 
estingly on the system of the universe. Carbon tetra- 
chloride possesses in comparison with carbon disul- 
phide, benzine, gasoline, and other petroleum prod- 
ucts used for the extraction of oils and fats, the ad- 
vantage of freedom from inflammability, which re 
duces the danger of fire and the cost of insurance. 
Hence it is used frequently as a harmless substitute 
for benzine and gasoline in cleaning clothes. An arti 
cle on the subject appears in the SuppLemEeNT. Mr. 
Henry A. Wise Wood’s excellent paper on Modern 
Stereotypy is concluded. 

Recently Mr. W. Casmey, of Leeds, read a paper 
before the Rotherham Engineering Society on ‘“Engi- 
neering in the Boiler House.” Mr. Casmey stated 
that there was an indication that the factory chim- 
ney would be supplanted by mechanical drafts oF 
fans, as the cost of maintaining steam by such meth- 
ods was only about one-sixth that of chimney draft. 
He pointed out that while steam gages and water in- 
dicators had long been in use, stokers had no assist- 
ance in ascertaining the volume of air necessary for 
combustion. A full combination indicator had, how- 
ever, been invented for this purpose, consisting of @ 
gage actuated by the draft of the chimney and having 
a graduated scale giving the pounds weight of coal 
burned to the square foot of grate per hour. 
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Wireless Telegraph Apparatus for Contestants of the Glidden Tour 


In the district selected for the annual Glidden tour 
this year, ordinary telegraph communication will be 
very difficult, and at times impossible. In 1909, al- 
though the tour passed through a comparatively well- 
settled country, the whereabouts of several of the con- 
testants were often unknown for hours. One car, for 
instance, failed to report at the night control, and no 
one knew what had happened until the next morning. 
On another occasion a passenger was injured in an 

















Samboo aerial set up in ear. 


accident, and nothing was known of the matter until 
it was reported by a belated tourist at the night check- 
ing-il Many minor difficulties were responsible for 


onsiderable delay that could have been prevented if 


t cal had been in communication with the last 
control 

The Chalmers-Detroit Company propose to keep in 
touch with the contestants by means of wireless teleg- 


raphy. Complete plans have not been worked out yet, 
but it seems probable that some such scheme as the use 
of three field wireless stations will be favored, two of 
the stations carrying on communication, one of them 
being in touch with the wire system, while the third 
station is being established at some advantageous point 
ahead of the contestants. The exact details of the plan 
will be furnished after a trial car has had a chance to 
g0 over the worst portions of the proposed route. 

In the early part of March successful wireless tele 
graph tests were made for the Chalmers-Detroit Com- 
pany between one of its cars in Central Park, New 
York, and the old Terminal Building at Park Avenue 
and 42nd Street. The distance varied from one and 
one-half to three miles in the trial from a moving car, 
while the experiments with the portable field stations 
showed that this type of apparatus at least would be 
able to carry on certain communication up to fifty 
miles, as the field station was able to keep in com- 
munication without any trouble with the Metropolitan 


BY RENE HOMER 

and Manhattan Life towers and another wireless 
station at Newark, N. J. Later, communication was 
maintained between a car on the New Jersey high- 
ways near Trenton to the “sparkless” wireless sta- 
tion on the Land Title Building at Philadelphia, nearly 
thirty miles away. 

The receiving station for running automobiles com- 
prised a 7-foot aerial in connection, through a loose 
coupling, with a variable and a fixed condenser, a de- 
tector of the audion type, telephone receivers, and a 
high and low voltage battery. The sending set com- 
prised two storage cells, a 10-inch spark coil, two 
Leyden jars, and a 3%-inch “radiotone discharger,” 
similar to those used at the Metropolitan and Man- 
hattan Life stations. This apparatus, which worked 
successfully up to three miles, the farthest distance 
tried, would probably operate for several miles far- 
ther. The ground was secured by drawing between 
the rear wheels a bicycle tubing frame supported on 
four small wheels mounted on roller bearings, the 
middle space being occupied by three 8-inch steel 
wheels with slide bearings arranged so as to allow 
the weight of the wheels to keep them in contact at 
all times with the road. On the macadamized roads 
of the park this system of grounding worked fairly 
well, although on the sandy roads of New Jersey, 
where the subsequent tests were made, a great deal 
of difficulty was experienced in properly maintaining 
the ground. The spraying of water over the contact 
wheels by means of a small] rubber tube leading up 
into the car partially overcame this trouble, and no 
doubt subsequent experiments will provide a suitable 
way of securing a satisfactory ground contact, al- 
though it} is true that probably for some time to come 
the speed of moving cars must be considerably limited 
for successful wireless work. The cars in the tests 
ran only about ten miles an hour. 

Field stations which can be put up in five minutes 
can be operated more successfully, and the same appa- 
ratus used in the automobile by stopping the machine 
and securing proper ground has a range of about ten 
miles. The sending circuit of the field stations used 
in the longer distance tests was the same as that of 
the moving stations, with the exception that three 
storage cells instead of two were used, and another 
10-inch spark coil was connected in parallel with the 
first coil, so as to be operated from the same key. 
This gave a range of about fifty miles. 

The field sending station was provided with a 100- 
foot aerial secured at one end to a spreader attached 
to a 48-foot bamboo telescope mast and leading down 
diagonally to the top of a 12-foot mast about 90 feet 
away and thence back to the wireless apparatus about 
midway between the two poles. 

Two of the photographs show the first successful 
test, in which a 35-foot aerial and a 6-inch spark 
coil actuated by one storage cell were used. With this 
apparatus, from Central Park, communication could 
be held with the laboratory at 42nd Street, about one 
and one-half to two miles away. 

In the more recent tests additional condensers, stor- 
age cells, and audion receiving accessories were used. 
The closer view shows a radion detector in use (top 
of the box to left) while a perikon detector is shown 
unconnected on the table in front of the other appara- 
tus. The box upon which the onerator is sitting con- 


tains the interrupter, spark coil, and discharger, which 
are inclosed on account of their delicate nature and 
because they have not yet been protected by patent 
In the newer station all this apparatus is carried in 
the automobile, and there is no necessity for setting 
up the apparatus on the ground, although the soap 
box does indeed make an admirable table for a wire 
less station. 

In the coming tour it is proposed to send twe scout 

















Automobile wireless equipment. 


cars ahead of the regular contestants, each one of 
which will carry the complete field set of even greater 
range than that which every car can carry. Points 
where the telegraphic facilities are poor or impossible 
will be picked out, and the two cars will arrange to 
be at stations at these points just ahead of the pilot 
car, one station being equipped for business while the 
other is taking care of the telegraphic busines 
the tour. In this way one of the two field stations will 
be in operation all the time, while the other ts being 
set up at the next point along the route. 
- —o 4 ee 

Disastrous as the floods in France have proved for 
the railways, a worse disaster occurred one day last 
winter in America. Three days previously a warm 
wind arose in the State of Nevada, so suddenly aa to 
melt all the snow. The result was such a torrent as 
to entirely wash away 100 miles of the San Pedro, Los 
Angeles and Salt Lake line south of Caliente The 
route of this line was known to be rather liable to 
this, but was chosen as it saved much distance. Soon 
after its construction it was undermined by a sterm 
which did over $500,000 damage to it. The engineers 
are now engaged in surveying the district in order 
to find a safer if longer and most costly route. Which 
ever route be chosen, it will be from six months to ¢ 
year before the line can be built, and the cost will 
it is said, be from ten to fifteen million dollars 
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The automobile equipment with its aerial and wireless apparatus, 


Scnding wireless messages from an automobile. 


WIRELESS TELEGRAPH APPARATUS FOR CONTESTANTS OF THE GLIDDEN TOUR, 
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rl practical suecess achieved with the gasolin¢ it to surmount obstacles and to travel over rough ice area such as an ice field steering is not demanded 

! r sleig on tl Shackleton and Char and snow with ease In view of the conditions pre- When it is required to deviate to the right or left, 

olar « ditions has prompted Capt. Scott to ir ailing and the work it is intended to fulfill in the ropes attached to the front of the frame can perform 

clude a hich f th type for his forthcoming das} outh polar regions, the engine is of a special type this function Turning sharp corners, under these 

to th uth pol This vehicle is. however, distinct] It comprises four vertical cylinders, cast in pairs, and circumstances, is admittedly exceedingly difficult, but 

different from the motor sleigl hitherto used in developing twelve brake horse-power when working in its designed sphere this drawback 

the two previou uses the front of the car wa The sleigh is fitted with a runner, upon which bear will not be serious, as sharp turning can be gener 

inted on runners or skates, a chain and sprocket the rollers of the chain. The latter passing between ally avoided. 

tt uds which gripped the snow and ice being fit this runner and the ground supports the whole vehi- The sleigh has a substantial wooden frame, and un 

ted at tl tion occupied by the wheels in the ordi cle and propels it as the wheels revotve. There are derneath is fitted a large undershield extending from 

n , In the new sleigh, however, what no brakes provided, as the big reduction ratio of the end to end so as to present a perfectly smooth sur 

may be termed an adaptation of the pedrail or cater orm renders it completely irreversible, so that brakes face to the snow. When the sleigh is under way a 

pillas is been resorted to, which imparts a are not necessary Similarly, steering gear is dis- curious fact is observable The chain, where it 
reater fficier to the vehicle, and enable pensed with, as such is not requisite, for in any open (Concluded on page 407.) 




















Pedrail motor sled which Capt. Seott will use on his forthcoming antarctic expedition. Uapt. Scott’s traction sled undergoing its tests in Norway. 

















i Swedish motor traction sled with a maximum speed of 24 miles an hour. 


TWO NOVEL MOTOR SLEDS, 
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THE FLIGHT 


I9I0O. 


Roth White and Paulhan have furnished the London 
Mail with accounts of their remarkable flights. 
rose at 2.30 A. M. 
It was so dark that people were 
groping about lanterns. 

“As I stood by the side of my aeroplane,” White 
state was utter blackness facing me, faintly 
relieved in the distance by two or three twinkling 
lights, which I knew to be those of Roade station. 

“My start was a confused jumble of scattering lights, 
I could not judge 


rose as speedily as 


Dail) 
White 
he was in the air. 


with 


“there 


which swept away swiftly below me. 
along the ground, but I 
possible. Directly I was in the air the lights of the 
railway station showed clearly below me, and I headed 
could see absolutely nothing of the 
it was all a black smudge. 
station lights and 
a second or so, my engine 


my run 


toward them. I 
ground below me; 
“T went right over the railway 
then, fortunately only for 
and I began to sink toward the inky dark- 
I could have picked no landing, and it 


know not 


missed fire 
ness below me. 
have been 
And then, to my joy, my engine picked up again 


would a swift, steep glide to I 


what 
and I rose once more 

“Great difficulty presented itself in knowing in the 
darkness whether I was ascending or not. I had done 
no night flying before, but I soon became accustomed 


to watching closely the movements of my elevating 


plane, which was silhouetted before me against the 


sky. 
“I steered on for a spell with nothing at all to guide 


me After leaving the lights of Roade behind, the 
gleam from an occasional signal box far below helped 
me, however, and so I picked my way through the 


night to Blisworth 


“Here I felt surer of my gyound and bore away to 


Twenty-four minutes later, 
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Grahame White leaving Rugby. 


flew off till I was over the train. I saw the lights 
of Rugby, flew over the town, and forged ahead 
“Daylight began to come now, and from here on to 
the point of my descent in a field near Polesworth my 
struggle was not with the darkness, but with the wind. 

















White’s aeroplane after landing. 


the left for Weedon. Faint here and 
there doubt, and 
others, I think, were the head-lights of motor-cars. I 
passed over Weedon, my eyes becoming more accus- 
tomed to the darkness 

“On I The weirdness of the sensation can 
described. I 


lights shone 


Some, no were cottage windows 


flew. 
scarcely be was alone in the darkness, 
As I glanced 
back small bright flashes of light, the discharge of the 


with the roar of my engine in my ears. 
exhaust gases from the motor, flashed out in the night. 

“Then I lost my way, with no railway lights to guide 
me, for a spell. I steered off to the right. I wheeled 
and turned, wondering what I should do, but then a 
light to my left caught my eye, and I worked my way 
back to the railway line again. 

“At a little inn by the roadside near the village of 
Crick a friend had promised to draw up his motor car, 
shining its headlights upon the wall to act as a guide 


for me I was keenly on the lookout for this unmis- 
takable light sign, and, sure enough, I saw it quite 
distinctly below me soon after I left Welton station 


behind 
“I deviated a little from my course and headed for 


this patch of light. I saw the motor car moving as 


I approached, with its headlights throwing a great 
path of light down the roadway. It set off at a break- 
neck pace, its driver evidently meaning to guide me 


on my way 
“Leaving the 

the light of the 

hovered 


railway left, I followed 
motor car, and for a mile or so I 


almost directly above it, allowing it to act as 


line on my 


my pilot But while I was doing so I chanced to 
glance er to the left again. Coming down the rail- 
way line I espied a goods train. It was making for 
Rugby 

“This thought, will be a splendid guide, and so I 
Swung away from the lights of the motor car and 


It was the fierce gusts which eventually brought me 
down.” 
Paulhan, too, seems to have been troubled by the 
winds; for he bears out White's account. He writes: 
“T had to fight the wind all the way from London. 


Not a moment's rest came to me in my battle against 
the gusts. 

“Glance at my altitude chart and you will see that 
I made rises and dips of as much as 320 feet, always 
with the object of flying in the steadiest leve! of air I 
could find. 

“After the start I was going north for a long time 
before I sighted the special train which was accom 
panying me, but there was no mistaking it 
caught me up, with three loud 
and a big white signal cloth flowing from the window 
of the rear coach. 

“It looked like a handkerchief from such a height 
but it told me all. I could see that things were going 
well. The wind whistled and so did I. 

“I flew until it was quite dark. All I could make 
out beneath me was the smoke of the train once in 
a while and the occasional flicker of lights from a 
village. 

“I came down rapidly from 300 meters to 100, so that 
I could be more certain of my direction. Then came 
the most exciting moment of my flight. Darkness had 
fallen, and before me I saw the lights of Lichfield. 1! 
decided to alight in some convenient 
reaching the town, and to do this I sank down to 150 
feet. I immediately what looked like a 
large factory with a chimney. I am now 
a brewery. And so, to alight safely in a field with no 
damage done, I made a fishhook turn, and my machine 


when it 


toots of the whistle 


meadow before 
was above 


told it was 


was now pointing toward London 
“Suddenly my motor stopped 
had been exhausted, and 


Every drop of netrol 
the machine swooped down 
ward almost like a stone dropping. 


“What should I do? Beneath me was the brewery 

















Recharging the gasoline tank of White’s machine. 
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and a t mash; behind me was a narrow field 
which was almost like a spider web with its mesh of 
legraph wit 

| had a i ible fraction of a cond il 
whi to make mind, and [| decided to risk 
the tel ij As | ink | mad i sharp twist 
right bach I I of my ur and is lucky 
ne } r I WiT 

i w t i at 1 o'clock, deciding to start again 
i on as i is light, or even a little earlier I slept 
bik a p for five hour 

lt wa till dark vhetr I reached the narrow 
meadow besid I Trent Valley station in which my 
machine was lying My mechani had worked well 
during the night The machine wa charged with 
petrol and si was all ready for the start 


Happily, favored with the headwind I was then 
facing, though it was a following wind for my flight 


I rose without difficulty, turned, and headed straight 


for Man ter 

ii 1 n about tl issue of 
the ra Ra ‘ ler | was bound now to reac! 
Manchest ifety and in good time, and there was 


no reason to anticipate accident, for | had surmounted 
of the difficulties—that of a rise from a 
narrow fleld only 120 yards long above dim lanterns 


which were my only indications as to the whereabouts 


of th dg 

As n as I got up I made a circle. followed the 
railway. and then set off for Crewe, fighting all the 
way against of wind So certain did I feel of 


the road that 1 did not trouble to take my map on the 
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rection, northwest; total movement, 9,169 miles; aver- 
age hourly velocity, 12.7; maximum velocity, 44 miles 
io Weather 


cloudy, 10; on which 0.01 or more of precipitation oc 


, 


r hour Clear days, 7; partly cloudy, 13; 


Dense fog 
Frosts 


curred, 11 Mean relative humidity, 68.1 
ith and 1sth 
Light, 14th; heavy, 13th 
te 
COMPLETION OF THE PENNSYLVANIA RAILROAD 
TUNNELS AND TERMINAL STATION, 
As late as the year 1901 the Pennsylvania Railroad 


Thunderstorms, 6th and 25th 


was employing ferries to land its passengers in New 
York city just as it did in 1871, when it first leased 
the United Railroads of New Jersey Ten years ago 
the system was hauling freight to Eastern cities over 
practically the same heavy grades as were to be en 
countered in 1875. To-day the company is completing 
a monumental improvement in and around New York 
city which will enable passengers to travel from east 
ern, western and Long Island points direct into Man- 
hattan Island, arriving at a railroad station which, 
for convenience and for the beauty and dignity of its 
architectural appearance, probably outranks any sim!- 
lar building in existence. 

During the past ten years the company has spent 
an enormous sum of money in straightening out its 
line to the East, and in cutting down grades, and in 
a few months’ time freight crains which are already 
traveling over the new lines, on which they encoun- 
ter no grades greater than twelve feet to the mile, 
will be run direct to large terminal wharves on th¢ 
New Jersey shore of upper New York Bay, and fer 
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the original street surface, extend from Tenth Avenue 
to Seventh Avenue. From Tenth to Ninth Avenueg 
the yard occupies more than the area of a city block, 
and from Ninth Avenue to Seventh Avenue the huge 
excavation covers the whole width between Thirty- 
first and Thirty-third Streets. The excavation covers 
therefore over five of the largest city blocks, and it 
f over 3,000,000 cubic yards of 


involved the removal <¢ 
material. Proceeding easterly from the terminal yard, 
the tracks, four in number, are carried below Thirty- 
second and Thirty-third Streets to the East River, 
under which they pass in four separate tubes. The 
grade descending to the river is 1.5 per cent, and the 
ascending grades to Long Island are 0.7 and 1.22 per 
cent. 

The new terminal station located between Thirty- 
first and Thirty-third Streets, and Seventh and Eighth 
Avenues, is a truly magnificent structure, built of gran- 
ite on classical lines. The terminal work was car- 
ried out under Mr. George Gibbs as chief engineer, to 
whom we are indebted for courtesies during the prep- 
aration of the present article. The main entrance to 
the station, on Seventh Avenue, leads through an ar- 
cade forty-five feet wide by two hundred and twenty- 
five feet long, to the main waiting room, which, with 
its width of 103 feet and length of 277 feet, and clear 
height of 150 feet, ranks as the largest in the world. 
Just what these dimensions mean is shown by our 
front page engraving, which portrays the central por- 
tion of the New York City Hall with its tower, stand- 
ing on the floor of the waiting room, with the top of 
its flag pole failing to reach the roof by fully ten feet. 
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The crowd on Wormwood Scrubbs awaiting White’s start. 


This was a mistake, for 
after leaving Crewe I thought the first station marked 


second stage of the journey 


my landing place, but I could discover none of the 
marks I expected to find there, and | had to circle back 
toward London before I picked up the whitewashed 
marks on sleepers which directed me onward 
“| made vet another mistake in my route, and had 
to curve in yet another circle backward, but at last I 
aw the ney t n at Burnage, which was my objec 
tive, and aw the white marks in the field where | 
was to land 
“lt landed, and | knew I had won All the way from 
London it had been a fight between me and a puzzling 
wind, and I had beaten the wind.” 
ee - 
Official Meteorological Summary, New York, N. Y., 
April, 1910, 


Atmospheric pressure Highest, 30.28; lowest, 29.57; 





mean, 29.95 remperature Highest, 79; date, 30th; 
lowest, 34; dat ‘th; mean of warmest day, 64; date 
th oolest day, 4'; date, 8th; mean of maximum for 
the n th, 62.1; mean of minimum, 45.8; absolute 
mean 1.0; me al, 48.1; daily excess compared with 
the mean of 40 year 9 Warmest mean temperature 
of April tf, in I871 and 1910; coldest mean, 41, in 
1874 Absolute maximum and minimum of April for 
j years, )0 and 20 Aver daily excess since Janu 
ary ist, 4.1 Precipitation: 4 greatest in 24 hours 

dat t nd °6tl ra f April for 40 
year { I bn il \ ulated 
exce since Jar ry 1 ) G " t ! 


7.02, 1874; least, 1.00, in 1881 Wind Prevailing di 
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ried across to Bay Ridge, Long Island. The company 
is about to construct a four-track arch bridge across 
the East River near Hell Gate, and when this is com- 
pleted, trains will be run through Long Island from 
tay Ridge to Port Morris, where connections will be 
made with the New York, New Haven and Hartford 
Railroad Passengers from the South, Southwest, and 
West over the 
using the North River and East River tunnels and the 
Hell Gate 
change of cars between New England and the West 
by way of New York city. 
which will have cost in the aggregate, Including the 
western line, over $150,000,000, were 


Pennsylvania Railroad system, by 


bridge, will be enabled to travel without 
These stupendous works, 
revision of the 
conceived mainly during the administration of the late 


A. J. Cassatt 


Commencing at the 


former president of the company. 

western end of the New York 
tunnel system, we find at Harrison, New Jersey, a 
large terminal and transfer station, where passenger 
trains from the South and West drop their steam loco- 
motives, and the electric locomotives, which haul them 
into New York city The tracks run 
on a high embankment across the Hackensack mead- 


are coupled on 


where they enter the western 
They descend on a grade 
of 1.3 per cent to a level about 100 feet below mean 


ows to Bergen Hill 
portal of the twin tunnels 
high water of the Hudson River, which level is 
reached about one-third of the distance from the Jer- 
sey shore. The line then rises on grades of 0.5 and 
1.93 per cent, until the station yard is reached at 
Tenth Avenue The yard and the station, which have 


} 


een excavated to an average depth of fifty feet below 


Paulhan in full flight. 


Opening out from this room are two smaller waiting 
rooms, each 58 by 100 feet, which are provided with 
the usual retiring rooms. On the same level also is 
the main baggage room, 450 feet in length. The bag- 
gage is brought in, and carried away, through a spe- 
cial subway, the trunks, etc., being delivered to the 
track below by motor trucks and elevators. Passing 
through the main waiting room, the traveler wil! find 
himself on a vast concourse 210 feet wide, which ex- 
tends the full width of the station and parallel with 
the large waiting room. From the concourse, stairs 
lead down to the train platforms on the track level 
below, which is forty feet below the street surface. 
The concourse, which is 340 feet long, is covered by 
a lofty roof of light steel columns and arches and 
glass. Between the concourse and the tracks is a sub- 
concourse, sixty feet in width, which will be used for 
outgoing passengers only. 

The Thirty-third Street side of the station will be 
devoted to the Long Island Railroad service. It will 
be provided with its own entrances and exits, and the 
traffic will be handled independently of the westerm 
traffic. 

In the design of the exterior of the station, the 
McKim, Mead & White, endeavored to 
give to the building the character of a monumental 
entrance to the commercial metropolis of the country, 
which would at the same time conform to the tradi 
Also the 


architects, 


tional aspect of a great railway terminus 
station was designed to give as free a circulation as 
possible for the many millions that will annually pass 
through it. The main facade on Seventh Avenue 16, 
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1 of a Roman Doric colonnade, with columns 


com a : 


four feet six inches in diameter and thirty-five feet 
hig! Allowing for its much greater scale, the main 
entra comparable to the Brandenburg gate in 
Berlin The main body of the building is about the 
same height as the Bourse of Paris, reaching, as it 
dot eventy-six feet above the street level. The 
main entrance on Thirty-second Street is at the cen- 


ter of this facade, and at each corner is a sixty-three- 
foot wide carriage drive, fronted by double cclumns 
and pediments. Midway along the Thirty-first and 
Thirty-third Street sides of the building are similar 
columns and entrances to that on Seventh Avenue. 

The passenger station building, which is 784 feet 
long by 430 feet wide, covers some eight acres of 
ground, and the construction of the exterior walls, 
which are nearly half a mile in length, required nearly 
half a million cubic yards of pink granite. This and 
other stone work in the building ran up to a total of 
47.000 tons, and to transport it from Milford, Mass., 
called for the service of 1,140 freights cars. Into 
the construction of the building there has also en- 
tered 27,000 tons of steel and 48,000 tons of brick. 

The statistics of dimensions and quantities of ma- 
terial are of such interest that we present the follow- 
ing from among those supplied by the railway com- 


pany 
Area 10th Avenue to normal tunnel 

secti east of 7th Avenue). ome 28 acres 
Length of trackag« ‘ 16 miles 
Numilx of standing tracks at station. 21 
Number of passenger platforms ‘ 11 
rotal excavation required 3,000,000 cubie yards 
Length of retaining walls 7.800 feet 
Number of lineal feet of streets and 

avenues carried on bridging 4.400, or an area 

of about 8 acres. 

Concrete required for retaining walls, 

foundations, street bridging and sub 

structures 160,000 cubic yards 
Number of columns ipporting station 

building faetace , 650 
Greatest weight or 1 column 1,658 tons 
Number of buildings removed on ter 

minal area, about 500 

soiler capacity of service power plant 

ultimate 5,000 horse-power 
Fotal length of tunnel (2-track), Jersey 

to Long Island 5.3 miles 


After passing under the East River the four tubes 
reach Sunnyside Yard, the terminus of the Long Isl- 


and tunnel extension, which covers some 153 acres 
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of land. It contains 73 miles of track, and has a ca- 
pacity of 1,550 cars. From the Sunnyside yard there 
are tracks leading to the New York connecting rail- 
road, which will form a junction with the New Haven 
Railroad at Port Morris. 

An important feature of the New York tunnel ex- 
tension is its relation to the Long Island Railroad, 
which is subsidiary to the Pennsylvania system. It is 
estimated that forty minutes will be saved between 
Long Island points and New York city by the opera- 
tion of trains through the East River tunnels to the 
Pennsylvania station at Thirty-third Street. 

The construction of the tubes beneath the Hudson 
and the East rivers has been so fully described in 
previous issues that it will be sufficient here merely 
to recapitulate the principal features of this work. 
The tubes under the Hudson River were driven by a 
special shield designed by Charles M. Jacobs, who is 
also well known as the chief engineer of the four 
Hudson River tubes which were simultaneously be- 
ing driven for the Hudson Company’s system of rapid 
transit tunnels. Contract for the North River tun- 
nels was let to the O’Rourke Engineering and Con- 
struction Company. The shields were thrust forward 
by twenty-four rams capable of exerting a pressure 
of 3,400 tons. At first, the silt and other material 
were removed through the doors in the front of the 
shield; latterly, however, the shields were pushed 
bodily through the material, and only about one-third 
of it was removed through the tunnel, being admitted 
through the doors in its lower face. The cast-iron lin- 
ing of the tunnel is twenty-three feet interior diameter, 
The interior is lined with two feet of concrete, mak- 
ing the finished interior diameter of the tunnel nine- 
teen feet. The weight of the cast-iron lining, with 
bolts, is from 9,609 to 12,127 pounds per linear foot 
of tunnel. The weight of the finished tunnel with the 
heavier lining, when concreted up and equipped, is 
31,469 pounds per lineal foot. The weight of the silt 
displaced, per linear foot of tunnel, is 41,548 pounds. 
The weight of the tunnel with the maximum train 
load is 41,869 pounds per linear foot. 

Thanks to the very able and efficient engineering 
staff, the excellence of the contractors’ equipment, and 
the harmony with which all concerned entered into 
the task of driving these tunnels, the work was car- 
ried through practically without a hitch, and consid- 
erably faster than the most sanguine expectations. 
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The driving of the tunnels beneath the Wasi River 


’ 
which was in charge of Alfred Noble, Past President 
of the American Society of Civil Engineers, was done 
by S. Pearson & Son, the contractors, of London. Be. 
cause of the great variety and difficult nature of the 
material through which the tubes passed, much trouble 
was experienced at various times with blowouts; but 
ultimately these difficulties were mastered and the 
tubes pushed through to successful completion. 

In addition to the many millions the Pennsylvania 
Railroad is spending on tue four tunnels under tiie 
East River, and the station and termina! in Manhat 
tan, all of which will greatly benefit Long Island, the 
Long Island Railroad is increasing its own facilities 
in all directions, so as to adequately care for the 
larger traffic which will result from the completion 
of the tunnels. The contemplated works wil! necessi 


tate an expenditure on the Long Island system of 
more than thirty million dollars. The new service 
will include a six-track line from the mouth of the 
tunnels to Woodside, 2%, miles; one mile of §&-track 


road, Woodside to Winfield; two miles of 6-track road, 
Winfield to Glendale cut-off, and 41%4 miles of 4-track 
road thence to Jamaica. Trains will run from Thirty- 
third Street, Manhattan, to Jamaica in 18 minutes; to 
Garden City in 34 minutes; to Mineola i: 


34 minutes; 


29 


to Far Rockaway in 33 minutes; to Flushing in 16 
minutes, and to Great Neck in 2€ minutes 

We will close by giving some of the startling sta- 
tistics of population which in the judgment of the 
Pennsylvania Railroad Confpany fully warranted the 
enormous outlay involved in the great works which 
the company has undertaken. The population, in- 
cluded within a circle of nineteen miles drawn from 
the City Hall in Manhattan as a center, was in 1890 


3,326,998; in 1900 it had increased to 4,612.1 and in 
1905 it had grown to 5,404,638. It is estimated that 
by 1913 the population of this territory will be about 
6,000,000 people, and in 1920, 8,000,006 The rail 


roads that have their termini on the western bank 
of the Hudson River carried nearly 59,000,009 people 
in 1886. In 1890 they carried over 72,000,000; in 
1896 more than 94,000,000, and in 1906 they carried 
about 140,000,000 people. The significance of these 
figures was fully considered by the Pennsyivania Rail 
road, and the vast works they have under 
thought to be fully justified by the present and pros- 
pective growth of travel within the areas affected 
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From the waiting room (108 feet by 277 feet) the passengers enter the concourse (210 feet by 840 feet) from which they descend by stairways to the arrival and departure platforms below. 


Interior view showing the concourse and the station platforms. 
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*venth and Ricghth Avenues, is covered by the statio iilding. The whole yard contains 28 acres and 16 miles of track. There are 21 standing tracks and 11 platforms, The yard nas also storage capacity for 386 passenger cars 


ARD OF THE PENNSYLVANIA TERMINAL, MANHATTAN ISLAND. 
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pelow the § Set, contains the 21 tra, fl ol “ 
Tho frontéee is 430 foot on the —e t platforms, and into it open the tunnels from New Jersey and Long Island. The superstructure, or that portion seen in this engraving, contains the waiting rooms, restaurants 
C3 al 


id 784 feet on the streets, 
L STATIO 
NA N OF THE PENNSYLVANIA RAILROAD ON MANHATTAN ISLAND. 
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the summer season under equally comfortabl 


The cost of the 


to whether it was built by amateurs and how elaborately 


during 


conditions boat would vary, according 
































May 14, 1910, 


o that they touch on the inside and are open about 
. inch outside. This is to allow the caulking to be 
driven in and to prevent its being pushed clear through 
to the inside. In putting the hull together use large 
galvanized iron boat nails about 4 or 4% inches long. 

log, A, should be fastened to the sides with 


The corner 


' } 
i 


rivets, and the bottom plank- 
both log and Be 


the planking lies perfectly flat and true 


iron 
fastened 


galvanized 
should be 


pci 
ing to sides. 
careful that 
otherwise leaks will surely develop, 


Paint should be applied and 


before fastening 


which are hard to stop. 


i few eads of cotton laid along the edge of the sides 
to help make a water-tight job. After the bottom is on 
three 3 x 4-inch yellow pine stringers, C, should be 
fitted and nailed from the underside of the bottom. 
Carry these stringers up to the ends as shown in the 
fians. This gives us the bare hull, and we can now 
proceed with the house frame and small decks at each 
end. 

It might be well first to call attention to the two 
water tanks that are shown in the drawing. If these 
are to be put in it is well to do it now, otherwise some 
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deck 
more trouble to 


beams and deck cannot be laid, and it is 
in later of 
!-16-inch galvanized iron and fitted with filling plates to 
The supply 


of the 


put them They should be 
the outside of the deck. 


run under the cabin flooring before it is 


flush with 


pipes can be 


come 


put down. 

The next members to put up are the stud beams 
to take the weather boarding of the house. The beams 
are of 2°x 3-inch spruce. They should be cut into 
lengths of 6 feet 11 inches. Jog them over the corner 
log, A, and securely nail them to it. Fasten them to 
the side of the hull with stout galvanized iron nails, 


care being taken to get several very good fastenings 
in the lower side plank. ‘The spacing of these beams 
will vary on account of the positions of the windows 
The way to do this is to put up, first, 
ali the beams that come at window openings and parti- 
tions and then space up equally the intervening beams. 
The construction plan shows the dimensions and posi- 
tion of the beams A sill, C, 2 x 3-inch is 
now laid on top of the beams and fastened thereto 


and partitions 


of spruce, 


it was constructed and fitted up A moderate pric¢ 
shipbuilder should build this boat complete with toilet 
and water tanks for five hundred dollars As the boat 
is very simple in construction amateurs should be able 
to build it for about three hundred dollars At a 
small additional cost an awning could be rigged over 
the house-top, there by providing a fin large, cool 
lounging space 
For those interested in building such a boat them 
HOW TO BUILD A HOUSEBOAT FOR $300 selves the following hints on construction may pro 
K. LORD useful 
, ending a summer afloat is ons The first step in construction is to prepare the 
hi rsons fond of the water; but ground and build the sides and bottom of the hull. The 
‘ " nough to accommodate com ground should be prepared by driving posts and using 
f 1 protracted period is prohibi- stringers and blocks so placed that the hull may rest 
{ herefore people swelter ashore during construction on an absolutely level plane By 
in h nd fortable hotels, and snatch such en- doing this a level and plumb line can be used to get 
is chan and circumstances the ho and its compartments built plumb and true 
| After the building foundation is prepared il by 
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SECTIONAL PLAN AND SIDE VIEWS SHOWING CONSTRUCTIONAL DETAILS OF THE HOUSEBOAT. 
A solution o he problem of living cheaply and getting out the sides. These are of 1% inch yellow 
comfortably afloat found in the houseboat. Such a pine, laid three strakes to a side. As the depth of 
life offers many charms and advantages It is gener the hull is 30 inches the sum of the three planks should 
illy cooler on the water, and the air is.fresher and be 28% inches to allow for the thickness of the bottom 
better, being free from dust and land smells. Bathing The sides are held together by temporary strips of 
always “on tap,” and the entertainment of friends wood screwed to them. When thus secured fasten on 
accompanied with more charm and privacy than in the lower inside edges a yellow pine corner log 2 x 4 
i crowded sum hotel. If the locality becomes tire inches as shown in the cross section plan at A. The 
t boat can be towed to another harbor object of this is to stiffen the edge and afford extra 
f “ d there is no packing of trunks or nailing surface for the bottom planks Now set up 
" I when getting out of town the sides in their proper places on the building founda 
I th shown represent a small house tion and be very careful to see that they are perfectly 
« mmodating four or five persons plumb and level, otherwise the whole structure will 
ut moderate price. It would cost be crooked. Nail three or four strips across the bottom 
four ! dolla a week at an average-priced to hold it in place and then put in the end pieces B 
imounts to six hundred dollars of the hull. These are of 1%-inch yellow pine. Next 
hi I vithout extra The boat shown put on the planks which extend from the end pieces to 
here nald buil mr le han tha Then at the the bottom. These planks, as well as the bottom ones, 
end mn ‘ l ea old for mot han are of 1% yellow pine, and about 12 inches in width 
half its valu ! t ) In any ca Proceed to put on the bottom by beginning at both 
there would be a ul avi over livit hore ends and working toward the middle. Plane the planks 
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securely Put in the headers and sills for the windows 
and the studs immediately under them 

Proceed to finish the decks. Run 1% x 3-inch yellow 
pine stringers across the end studs 4% inches below 
where the top of the deck will come. Use 
2 x 3-inch yellow pine deck beams, seven 


to a deck, including sides, and securely 


NR round oak 
a s 


e = %. 
ee Cabin beams 14 *6"y. gine 
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canvas over the edge of the house, and after securely 
fastening with copper tacks cover them up with a 
half round molding, as shown in the plan. The doors 
and windows should be 1% inches thick, and these 


D ‘ 
f _top 4 pine @ strips ho. 10 canvas — 








nail to the stringer and end board of the 


hull. A deck of 14-inch white pine may sini 7 
then be laid in about 10-inch widths or 7 
less, and after being well painted covered ta 
with No. 10 canvas. As the run boards on se 
either side of the hull will serve conven- a 
iently as a staging for building, it may be “fi 
well to put them on. The boards them- 1 
selves are of 114-inch spruce planks fast- H 


ened to 1%4 x 2 yellow pine cleats spaced 
seven to a side, as shown in the plans. 
They are supported by 1% x 2% yellow 
securely fastened to the hull 
and jogged into the cleats. 


The roof beams should next be put up. 


pine braces 


These are of 14-inch spruce, 6 inches Y 
deep at center and 3 inches over sills. 
This gives a crown of 8 inches, just 
enough to shed water The beams are 


spaced 2 feet on centers except where it 
may be necessary to vary them slightly 
so that they may serve as a backing for 
the partitions 

It is now in order to board up the sides. 
Use 7% x 6-inch rabbeted boards of the type 
shown in the section, Start from the bottom 
and lay out the widths, as shown in the 
plan, so that they will come right for the 
finishing bands. Nail each board to every 
stud with two nails, and countersink and 
putty the heads The sides are now ready 


for the finishing bands and window trim. 


Commencing at the corners, put on the x ‘e - 
vertical trim of 7-inch white pine 6 inches \ 3 ! ' 

} i T \ . ro So Se. 
wide and also the door trim Then the \ a y a" 
horizontal band under the windows and * Tan Xx) ' 

. . a x al 

the strake at the upper edge of cabin, WEATHER 4 LSC 
which should be & inches deep, and finally BOARDING. 1 i> *& 


the second band at cabin top and the win- 
dow trim, both 4 inches wide All the fore- 
going should be of 74-inch white pine. The 
trim at the openings should be 
set back so that a shoulder is created by 
the studs and sills to form a rabbet for 
cross section plan will 


window 


the window The 
show this. The windows are hinged from 
the top and swung outward, as indicated. 

Proceed to finish up the cabin roof by 
planking it over with %-inch white pine 
boards laid in 4-inch widths and having 
a tongue and groove with a beaded edge 
underneath for a finish in the cabin. Paint 
the top well and cover with No. 10 canvas laid in a 
single piece It can be obtained in widths as high as 
12 feet, and it is much better to use the single piece 
and get rid of seams which are liable to leak. Draw the 
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An ornamental railing fore and aft, as shown, affords 


safety and convenience. The after side is fitted with 


a rope, which can be unhooked to allow boarding the 
craft. 


This completes the hull, and we can now 
turn our attention to the interior. 
The first step is to lay the cabin flooring 
after painting the inside of the bottom. 
meband The floor may be of %-inch yellow pine, 
laid either in 6-inch widths or in nar 
rower widths, with tongue and 
The former width is perhaps preferable 
in this case. Begin at one end and plank 
athwartship on the stringers and corner 
logs. 


groove 


Sweep out all shavings and saw 





side (4 y Pine Strokes 













__tloorime % ns laid 
“~~ in € strips athwart shy. 
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_Corner loo ax4 yp 
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bottom strincers 3x. Y. pine 
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—NOTE: 


Doors are Dutth type 
breaging in the middle 








make front door 2-4" wide, 


plans will be sufficient to enable any one to get them 
out. The doors are of the Dutch type, that is, they 
open in two sections. They are more handy and con- 
venient when thus made, 





























< dust as you proceed. After the floor is 
house studs 2x? spruce | __ hese gides laid and smoothed up, the partitions and 
> a si ita .| _ddrabbeted weather mabin fittings are ready mn f 
|‘ ne cabin fittings are ready to go in. 
| The interior is arranged to provide 
Palas Bre Stee ae ee | aa e - Sp sleeping accommodation for a mixed 
E | company of four. Entering the hese 


boat from the after end the first com 
partment comprises the living room, which 
is turned into a sleeping room for the 
men at night. 
able tread, and is used as a locker. On 
the right a 6% x 3 foot couch is instalied 
fitted with a spring and mattress. Next to 
this is a desk with bookshelves above. 
Upon the opposite side, near the doer, is 
a folding berth, shown standing on end 
This is built simply like a hollow bex 
containing an ordinary spring and mat 
down for use and 
afterward up-ended and held by a couple 
of hooks In the opposite corner is a 


The doorstep has a remoy 


tress. It is lowered 


sideboard with glass rack above and draw- 
ers beneath to hold table linen. A fold 
ing table and two or three easy chairs com 
plete the furniture in this compartment 
Of course chairs and couch should b 
bought, but it would be 
to make the desk, sideboard and 
and this would not be very difficult if it 
was done simply of oak, in the mission 
The next compartment 


more satisfactory 
table 


style, and stained 
is for the ladies. Here a double bed is 
shown which may be taken from the 
house and installed, or built in like a 
regular bunk with drawers underneath o1 
left open for the reception of trunks 
There are two lockers at the foot, one 
for linen and the other opening into the 
sitting 
built-in bureau is shown opposite, and a 


rooms for the men’s clothes A 


window seat and clothes closet. The for 
ward compartment contains the toilet with 
mirror and folding wash-basin on the left 


CROSS SECTION OF THE BOAT AND DETAILS OF THE DOORS AND WINDOWS. and the galley fittings on the right. An 


alcohol stove is indicated along with a 


porcelain sink and ice-box under the dresser. Stores 

may be carried under the forward deck. The partition 

for the cabin divisions and lockers should be of %-inch 

cypress put up in g-inch strips, tongue and groove, with 
Ne a ei. - 
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VIEWS SHOWING THE EXTERIOR AND A PLAN OF THE INTERIOR OF THE HOUSE BOAT, 


a V or beaded edge. White paint may be used, but a 
very nice effect is had by staining the partitions and 
stud beams dark green and filling in between with 
green burlap tacked in place and finished around the 
corners with a neat little molding. 
beams should be either white or a very light olive gray 
green. 
course the cabin sides may be ceiled over 


The roof and house 


Varnish the floor and use rugs or mats. Of 
but that 
adds somewhat to the expense and admits of a less 
artistic effect. 
terior is as follows: 


A very good-looking finish for the ex 
After calking the bottom planks 
with oakum, putty the seams and then give the bottom 
three coats of red antifouling paint. Carry this up the 
sides for 10 inches. aint the rest of the hull black 
A very dark red for the weather boarding looks well 
Make all the bands, window trims and sash and deck 
The decks and cabin top should have 
All other wood should have 


railings white. 
four coats of a buff color. 
three coats. ; 
The boat is moored by securing chains on either side 
of the hull and leading them to a common chain about 
15 feet ahead of the boat. Use three times as much 
chain as there is depth of water and a 200-pound mush- 
room anchor, and there need be no fear of going ashore, 
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TWO NOVEL MOTOR SLEDS. 


(Concluded from page 396.) 


touch the ground, appears to stand 
still, while the sleigh slides over it. This 
is the motion that actually takes place, 
for the top of the chain travels forward 
at twice the speed of the sleigh. It will 
thus be seen that in reality the lower 


contact with the 
over which 


part of the chain in 
ground constitutes a surface 
itself can move. 
position on a box 


forms a 


the vehicle 
The driver has his 
behind the engine, which seat 
receptacle for tools, spare parts and other 
That the vehicle has great 
power has been conclusively 


will ascend steep banks of 


accessories 
climbing 

proved, for it 
over serious obstacles eas- 
diminu- 


earth and ride 
ily and without any appreciable 
tion in speed 

Although this sleigh can carry a party 
equipment, its actual fune- 
tractor for the haul- 
sledges, the trailing ve- 
Upon compi¢- 


and full 
tion is to act 
age of ordinary 
hicles carrying the 


as a 


loads. 


| working wood in any man- 





tion by the builders, the tractor was 
taken to Norway by Capt. Scott, and sub 


mitted to some exacting trials on snow- 


covered Lake Fefor and the tumbled 
country in its vicinity, where the condi 
tions were somewhat analogous to those 
prevailing around the south pole. Heav- 


ily laden trailing sledges were hitched on 
tractor and numerous 
were made Norwegian ice 
fields. The vehicle itself fully | 
of withstanding rough usage, and | 
satis- 


to the journeys 
among the 
proved 
capable 
Capt. Scott expressed his complete 
faction with the 

Very different from this sled in design 
which has lately been put to a 
running over all 
snow in the district of 
accom- 


results achieved. 


is one 
series of severe tests 
kinds of ice and 
the Silian Lake, 
panying photograph of the 
was taken in the Easter 
after the above-mentioned tests had 


Sweden. The 
motor sleigh 


days of this 


year, 
been carried out 

The design differs from that of other 
automobile sleighs in the driving mech- 
anism. The sleigh is propelled by two 
driving wheels, each fitted with a num- 
ber of steel paddles between which an 
elastic frame is fixed. This simple con- 


combines the advantages 
Canadian snow- 


thus 
wheel and the 


struction 
of a paddle 
having the propelling 
fixed ice and 
supporting and friction ca- 
snow. The 


shoe, capacity of 


the former on snow sur- 
faces, and the 
latter on loose 
frame tends further to 

from clogging by ex- 
pelling it from the paddles. The driving 
wheels run in the tracks made by the 
and thus tend to make a 
paddle 
com- 


pacities of the 
flexibility of the 


prevent the snow 


sleigh runners, 
good contact 
wheels. In case the 


surface for the 
snow is not 
pressed enough by the runners, the pad- 
dle wheeis sink by their own weight into 
and compress it sufficiently by 
frame. The paddles engage 
snow by cutting 


the snow, 
means of the 


with the compact 


through the crust as knives, and work 
on account of their breadth, against 


wedge of the frozen snow 
effective counter 


would otherwise 


such a large 
that an 
sure is obtained which 
if the driving wheels were, 
for instance, provided with spikes instead 
of paddles. The this in- 
stance driven by a 6-horse-power double- 
motor. The 
designed to 


surface, pres- 


be impossible 
sleigh is in 
air-cooled gasoline 
sleigh illustrated is 
only as a traction engine, to which 
any kind of sleigh can easily be attached 
or detached within a few minutes. 

It is of course easy to make the motor 
sleigh as self-contained as an ordinary 
automobile, and the electrically-driven 
forerunners of this sleigh 
fully built in this way. 

The motor sleigh is governed by means 
of a very ingenious and reliable 
ing device for hand operation. 
The power required for steering is trans- 
mitted from the operating hand-wheel 
through flexible steel tubes to the motor. 

In the tests a speed of 24 miles an hour 
over a smooth ice surface was attained. 
When traveling over the snow and ice- 


cylinder 
motor 


Serve 


success- 


were 


steer- 


remote 


| 1999 Ruby Street, - - 


} on aerial navigation. 





covered roads, which were in a very bad 
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condition on account of the prevailing 
thaw, a speed of 10 miles an hour was 
attained, the total weight drawn being 
over one ton. During a running test of 
several consecutive hours, the average 
speed was 19 miles an hour. 

The inventor is a Swedish engineer, 
Mr. H. Hakanson. 

—_———— +6 
An Industrial Laboratory for the Im- 
provement of the Incandescent Lamp. 

Although the establishment of a re- 
search laboratory by a large manufactur- 
ing organization is not a novelty, the in- 
ception by such an organization of a lab- 
oratory which has for its object the devel- 
opment of science rather than the 
improvement of some industrial commod- 
ity is probably without precedent. For 
that reason, Mr. E. P. Hyde calls atten- 
tion in a recent number of Science to the 
new physical laboratory of the National 
Electric Lamp Association, even though 
it is still only in a formative state. The 
object of this laboratory is scientific, the 
specific purpose being the development of 
those branches of science with which the 
art of lighting is closely associated. The 
fundamental idea which has prevailed in 
the organization of the work is the proper 
co-ordination of physics and physiology, 
the proper co-operation of the physicist, 
the physiologist and perhaps the psychol- 
ogist. 

The organization of the laboratory is 
proceeding with this idea as the founda- 
tion. The development contemplates no 
sharp distinctions among the different 
divisions of the work. The problems to 
be investigated, however, group them- 
selves roughly into three classes, and 
therefore require, in order to insure the 
proper attention to each, a threefold divi- 
sion in the. organization. The three 
groups of problems to be investigated 
may be classified as: (1) those that have 
to do with the production of luminous 
energy; (2) those that have to do with 
the utilization of luminous energy, and 

3) those that have to do with the effects 
of luminous and attendant radiation. 

Under the first class will come the in- 
vestigation of the laws of radiation, and 
of the radiating properties of matter. The 
‘| problems in this class are purely physical 
and the corresponding division will be 
intrusted to a competent physicist. 

Under the third class will come the in- 
vestigation of the effects of light and the 
attendant radiations on the eye, on the 
skin and on microscopic organisms. The 
problems in this class are physiological, 
and the correspording division is under 
the charge of a trained experimental 
physiologist. 

Intermediate between these two classes 
of problems (the first and the third) 
which are distinctly different, there is 
another (the second) which forms the 
connecting link. Touching on one side 
the physical production of light, and on 
the other the physiological effects of 
light, this intermediate division of the 
work will embrace most of the scientific 
problems peculiar to illuminating engi- 
neering. Investigations of the absorbing, 
reflecting and diffusing properties of mat- 
ter, the measurement of light, i. e., 
tometry, and the study of the complex 
phenomena of color and color sensation, 
properly come within the scope of this 
department of the work. 

————__+e—___ 
Scientific Cider Making. 

Messrs. Alliot and Gimel recently pre- 
sented a paper to the Académie des 
Sciences concerning the good results ob- 
tained in the production of cider by wash- 
ing the apples with an oxidizing solution. 
Inasmuch as cider is the usual beverage 
of the populations of the north and west 
of France, its manufacture should concern 
hygienists as well as technicians. In many 
cases the quality of the product is much 
inferior to what it should be were the 
process well carried out. The washing of 
the apples is indispensable to free them 
from the impurities which they carry, but 
we must also take account of the defective 
quality of the water which is available in 
many cases. The authors’ previous re- 

(Concluded on page 408.) 
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Cassified Advertisements 


Advertising in this column is 75 cents a line. No less 


than four nor more than 10 lines accepted. Count 
geven words lo the Ime. All orders must be accom- 
panied by @ remittance. Further information sent on 
request . SEPTT , " . 
READ THIS COLUMN CAREFULLY,-— You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 


is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


i iry may be repeatea. ot f 
— MUNN & CO., Ine. 











BUSINESS OPPORTUNITIES. 


WANTED by a firm of Sheffield, England, Steel 
Manufacturers, a@ firm to sell First Class Quality High 
Speed steel and Superior Quality Files. Only applica. 
tions from those who can command business will be 
considered. For furtber particulars apply Box 27410, 
T. B. Browne’s Advertising (Offices, 163 Queen Victoria 
Street, London, England 

Inquiry No. S918, —For manufacturers of “Wydt’s 
Electro-Catalytic Sparking Plog. 


PATENTS FOR SALE. 
SALE.—Co step ladder, patented Feb. 
nd Feb,1 Patent numbers 873,332 and 
>, O. Box 182, Brooklyn, N. Y. 





FOR 
GOR, 


ilapsible 
4, 1908, 5, 191 
949,614, 


anc . 
Address I 


uiry No. S9S7.—Wanted, the manufacturers of 
ol"t an Winkle Woods & Sons, and the Weber power 
meters 





FOR SALE. 


FOR SALE.—A number of Corundum, Alundum and 
Craigieith Stones, sizes ranging from 4 to 27” dia., 
to face. some of the wheels are straight face others 
beveled. These are offered at very attractive prices and 
those imterested may secure prices and inventory by 
communicating with the Bausch & Lomb Optical Co., 
Rochester 

Inquiry No. 9014.—for manufacturers of ma- 
chinery, supplies, etc.. to equip a smail piant for the 
manutacture of iridium-tipped gold nib making for 
fountain pens. 








TYPEWRITERS. 


REAL REMINGTON, $1875.—One machine only in 
new localities to secure desirable agent. Special agents 
rices supplied on all makes of typewriters. 35 ribbons 
Rio Standard Typewriter Exchange, 23 Park Row, 
New York. 

Inquiry No. 3016.—Wanted. machinery necessary 
for an instaliation of a plant for refining salt by a 
modifiaction of the Bessemer process. 





LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in ali lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices Es- 
thmates shouid be obtained in advance. Address 
Muun & Co., Inc., List Department, Box 773, New York. 

Inquiry No. 9023.—Wanted, to buy silk machines 
from re-reeling, twisting, doubling,to the final process 
of making it into clothes 


CHEMICAL analysis, investigation and research work. 
Processes devised. Correspondence invited. J. F. Dun- 
nican, Chemist, Milburn, N. J 

Inquiry No. 9029. — Wanted, catalogues and all 
information on machinery tor braiding straw inmanu- 
facturing straw hats 


SITUATIONS WANTED. 


PRACTICAL mechanic is open for position of re- 
sponsibility either to assis®é Wagager, superintendent or 
inventor. 20 years experience, A. X., Box 773, N. Y. 

Inquiry No. 903%.—Wanted, the address of tbe 
Chipman Electric Puritying Co. 


SALE AND EXCHANGE. 


FOR SALE.—Engine lathe. Our regular $75.00 lathe 
complete, with a face plate, two centers, wrenches and 
a full set of change gears to cut all size threads. Price 
only $43.50. L. F. Grammes & Sons, Allentown, Pa. 


Inquiry No. 9042. 
Safety Razor Co. 


Wanted the address of Farney 


A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizicg, etc 
Price $15.00. Address Munn & Co., Inc., List Depart- 
ment rk. 


Box 773, New \ 
Inquiry No. 9060.— Wanted to buy machinery to 
manufacture seed corn racks 


Inquiry No. 9075.— Wanted, to buy smal) weather 
Vanes, such as can be used as ornaments on ijightning 
rod tops. AJuminum preferred. 


Inquiry No. 9076.— Wanted. the address of parties 
in Canada who could make a safety razor. 


Inquiry No, 9077.—Wanted, the address of manu- 
facturers that make small articles of wood, such as 
checker boards, etc. 


Inquiry No. 9078, —Wanted, the address of manu- 
facturers of sewer pipe, made of tiber and asphaitum, 
suitable for laboratory use. 


Inquiry Ne. 9080,—W anted the address of parties 
manufacturing paste-making machinery. 


Inquiry No. 9083.— Wanted. the address of firms 
manufacturing small beer brewing plants, from 75 to 100 
gallons a day. 


Inquiry No. 9090.—Wanted manufacturers of 
suspender and supporters supplies, also patent adjast- 
able bachelor buttons. 

Inquiry No. 9092,.—Wanted, the address of some 
firms who manufacture permanent lamp wicks. 
,tnauiry No. 9094.— Wanted address of The 
Thomas Arithometer Company, also Burkhart Aritho- 
meter Company. 

Inquiry No. 9096.—Wanted, the addiess of manu- 
facturers of spiral welded pipes, possessing great 
strength. 

Inquiry No. 9097.—Want.d, address of makers of 
mpulse water wheels. 

Inquiry No. 9098.—W anted, name and address of 
the manufacturers of the ozonizer 

Inquiry No. 9099.—Wanted, address of manufac- 
turers of machinery for making wire cables. 


{Inquiry No. 9101.—Wanted, addresses of manu- 
facturers of a dip or magnetic needle, for exploring for 
mn ore, 


Inquiry No. 9104.—Wanted, addresses of manu- 
facturers under the name of A. O. Co, Standard. 


Inquiry No. 9107.—Wanted, addresses of msnu- 
+ py of small emery files (pieces of emery in the 
veota ie). 


Inquiry No. 9109. 


aon Wanted addresses of the manu- 


rs of the Dion Desk Clock. 


Inquiry No. 9113.—W 


anted name and address of 
the manufacturers of th 


e Russell Patent Automatic 


Inquiry No. 9114.—Wanted name nd add 
eatarer of the Auto Lantern Globe.” Fits all 


Inquiry No. 9115.—Wanted a mach 
aairy No. 5.- nachine for making 
rerio Ser to Wm. Mitchell's G. & J. nibs and 


Inquiry No. 9117.—Wanted n and addres: 
No. ° ames 
Of the manufacturers of pedometers. “ = 





Methane or mixtures of methane and hydro- 
| € 





Inquiry No. 9118.—Wanted, a muffier for a gaso- 
line engine, built upon the principle of the Maxim 
silencer, recently brought out for use on rifles. 


Inquiry No, 9119.— Wanted, name and address of 
the manufacturer of Zeglin bullet-proof cloth. 


Inquiry No. 91:20.—Wanted, the address of the 
Ideai Fuei Feeder Co. 


Inquiry No. 9121.—Wanted, manufacturers of cut 
stencils for fancy work, sofa pillows, etc., and oil colors 
and brusbes for same. 


Inquiry No. 91:24.— Wanted, name and address of 
a company in Germany making a machine to manufac- 
ture a cement and asbestos shingle and building lumber, 


Inquiry No. 91:27.—Wanted, address of L. Der- 
migny, manufacturer of a family ice macnine fur $10.00 


Inquiry N°, 9132.—Wanted, manufacturers of a 
gasoline traction engine with a hoisting attachment; in 
other words, the machine will be used as a portable 
stump puller to pull sassafras roots, used in making Oli 
of sassafras. 

Inquiry No. 9134.—Wanted, a smal! hydraulic 
motor, capable of giving about one horse power. with a 
water power of 35 lbs. per square inch. 


Inquiry No. 9135.—Wanted, name and address of 
manutacturers of the Parshall Compressed Air ice 
Machine. 

Inquiry Ne. 9136.—Wanted, the name and address 
of a skunk raising farm. 

Inquiry No. 9137.—Wanted, a device that will 
braid leather strips for horse whips. 

Inquiry Neo. 9138.—Wanted, the address of manu- 
facturers of machines capabie of forming a number 
(22 or more) of pieces of paste about 36 mm. x 32 mm. x 
6 mm., made of lead oxide and sulphuric acid, and 
placing them into a frame having a separate compart- 
cent for each piece, tbe space between each piece and 
the pext being all round 4mm. ‘The process could be 
somewhat similar to biscuit making. 

Inquiry No, 9139.—Wanted, the name and ad- 
dress of some manufacfurer of a coffee mill run by 
water motor. 

Inquiry No. 9140. — Wanted, manufacturers of 
disc records for gramaphones that use a sapphire point 
instead of a steel needle. 

inentey No. 9143.—Wanted, name and address of 
the manufacturers of an air mati ress. 

Inquiry No. 9144.—Wanted, manufacturers of 
machinery for making soda water tubes, commonly | 
known 4s straws, | 

Inquiry No. 9145.—Wanted, to buy machinery to | 
load blasting caps or detonators | 

| 

Inquiry No. 9146.— Wanted, address of firms en- 
gaged in die cast work. 

Inquiry No. 9147.—Wanted, manufacturers of 
machinery for making manilia rope and all kinds of 
ropes from tibre of century plants, such as maguey, 
agave, bouiken, zazeviera or any such fibres. 


Inquiry No. 914S8.—Wanted. manufacturers of 
machinery for weaving bags of fibre, also manufactur- 
ers of machinery for separating tibres as above men- 
tioned from their respective plants, 


Inquiry Ne. 9149.—Wanved, manufacturers of 
machinery for roasting coffee for small and large indus- 
tries. 

inquiry No. 9156.—Wantea, manufacturers of ma- 
chinery for the manufacture of French heels for ladies’ 
shoes. 

Inquiry Ne. 9151.—Wanted, manufacturers of 
cocoanut oil machinery. 

Inquiry No. 9152.—Wanted, the address of the 
Graham Safety Lamp Filler and Ventilator. 

Inquiry No. 9153.—Wanted, name and address@of 
manufactures of a knotiess clothes line. 

Inquiry No. 9154.--Wanted, name and manufac- 
turers of a pbewspaper vending machine, 

Inquiry No. 9155.- Wanted, the address of manu- 
facturers of an electric milking machine. 

Inquiry Ne. 9156.— Wanted, the name and address 
of manufacturers of a rust proof oil, known as Cac- 
chouc Vil. 
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Lifting jack, A. Halvorson............... 
Light fixture, extension, C. M. Pitel.... 


Lime, hydrating, W. H. Kemler 
Linen smoother, C. Ellis.. 
Linotype machine, J. B. 
Liquid cooler, J. Allan.. 








Liquid separators, liner for centrifugal, 
A. F. Ramstrom pnectecugeass es 
Lithographic printing plates, producing, 
BOO, ccccceccencessccecensoas eee 
Loader, portable, Mogg & Gardner.... 
Back, cd. EH. WURime...ccccccccccccces 
Lock alarm, J. F. Howard.............. 
Locking device for rotative parts. F. A. 
Schluns eescnceneeesece 22 bee0e80 
Locomotive ash pan, A. J. Brodhead... 957,142 














Locomotive blower and air pump exhaust 
pipe, F. L. Holcomb........ 

Locomotive, rack rail, C. A. Pratt.. 

Loom, filling-replenishing, J. Northrop.... 9 
Loom, picker stick check, S. D. Eubanks.. { 
Loom shedding mechanism, P, Labonte.... 
Loom temple, J. Northrop..........sccsess 
Looms, lay for narrow ware, E. R. Holmes. 


Looms, thin place detecting mechanism fur, 
S. D. Eubanks... 

Mail bag catcher and delivery apparatus, 
Do. Thy PMs 600 di.pt0dcesnavensnensesee 95 

Mail collecting apparatus, J. A. Steinmetz. 

Mailing tube, H. L. Gray 

Main and pipe cleaner, Greenan & Redford. 

RG SOREN, 2. Bibasacsseessgeveteesa 

Mash and the like from noxious odors an¢ 
flavors, freeing fermented, A. P. 
Stitzel rT: , Lae creeesees 956,650 

Masts, poles or the like, protecting means 
for, GO FF. Wotalie...... 

Match box and holder, F. 0. 








957,085 





ocvese 956,656 


956,809 






Measuring and dispensing can or tank, A, 
GD. TROEMEM ceccccesescccsssvccsecescs 957,005 

Measuring instrument, electrical, P. Mac 
DRED. .. -depkddbiel tess eietinteaacin nda 

Metal bending machine, H. E. Parmenter.. 

Metal scraping machine, P. R. Bissell... 

Metal structure, P. )} Wine cn 50<04049 

Metals in solution, separating, Gate 

Metalic screen, H. A. Way... 

Metalic tie, E. Cronin.... 

Meter register, L. H. Nash...... 


ren, manufacturing, P. Sabatier 
Milk cans and making the same, R. 
Milk can, top rim, cover, and lock, 








Milling machine, Le Blond & Groene 

















filled with that famous 3-in-One 10 
vil for only 10c. This special 
offer covers alimited num- Ot! 
ber of cans andis solely to “-b 
introduce 3-in-One to new 
people. The can or 19h 
the oil alone is worth and polishing 
furniture, 
reventin 


. If youhavegr » 
never tried - 

10¢ rust on any meta 

surface, do it now. 


3-in-One for 
lubricating any, » it me 
mechanism Wrap a dime ina 
cleaning 10 piece of paper and mail 
to 3 IN | OW CO., 
14 Broad- 


+ 
pa way, New York City. 


By return you get the can 
Full of 3-in-One 
LET THE rs WA 
WATER FAUCET 
TURN YOUR 
FREEZER! 


Handy, Durabl 
I 


ppincott water m 













AGENTS WANTED 










I nd 
and posh » ® 
washing machine, etc., et Prices, prepaid, 
$1.0 and up. Send for Catalog 


stoves and flat irons too. 
LIPPINCOTT COMPANY, 


ar « 
, free—alcohol 


Newark, N. J. 





TELEGRAPHY TAUGHT 
in the shortest possible time. The Omnigraph Automatic 
Transmitter combined with standari key and sounder 
Sends you telegraph messages at any 
speed just as an expert operator would, 
Five styles, $ up; cirer 


OMNIGRAPH MFG. CO. 
39R Cortlandt St., New York 







© 
alr 
ms ar tree. 
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FLY PAPERS. — FORMULAS ‘FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI 
CAN SUPPLEMENT Nos. 1057 and 13:24. Each issne 
contains several recipes. Price 10 cents each, from 
this office. ana from all newsdealers. 


AIRCRAFT 


The World’s Great Magazine of 
Aenal Flight 


Covering Every Conceivable Phase 
of the Subject 


A Collection hi lesen Makes a Complete 
Aeronautical Encyclopedia 


Edited Only by Experts Under the General 
Supervision of Alfred W. Lawson 


Illustrations from Every Quarter of the Globe 








Recent numbers contain articles 
by such famous men as: 


H. A. TOULMIN, Counsel for the Wright Bros. 
ISRAEL LUDLOW, Counsel for Paulhan 
CLEMENT ADER; LOUIS PAULHAN; ROBERT 
ESNAULT-PELTERIE; LOUIS BLERIOT; 
GEORGE F. CAMPBELL WOOD; DENYS P. 
MYERS; ALBERT C. TRIACA; EDWARD H; 
YOUNG; S. P. LANGLEY; HUDSON MAXIM, 
SIR HIRAM MAXIM; A. LAWRENCE ROTCH, 
etc., etc. 

After June Ist, the subscription rate will be 
$1.50 per year. Prior to that date it will be $1.00 
per year. Single copies 15 cents. 

Back numbers will be sold for the present at the 
following prices: March number, 40 cents; April 
number, 65 cents; May number, 25 cents. 
Positively no free samples. 


THE LAWSON PUBLISHING COMPANY 


37-39 East 28th Street 








It’s all 
in the 
rib 


porcelain 
dasher_ a 






You can 
make butter 


in 1 minute 
with the TURN-A- MINIT 


——pure, sweet, real butter 


churn 
butter 
seasoned to your own taste—not cold 
storage butter. 


from either sour or sweet cream. 
Sour cream makes quite as good butter 
as sweet cream and by using it you can 
save from 10 cents to 15 cents per 
pound. The TURN-A-MINIT 
churn is built upon a new principle—of 
solid removable parts that can be thor- 
oughly cleansed. It is perfectly sanitary. 
It is the only practical home churn. 
Besides butter you can make 

whipped cream in 20 seconds 
——mayonnaise dressing in 30 seconds 
——ice cream, icings, beaten eggs, 


light batter, souffle—in a few turus 
the handle 











and has many other uses. 
You need the TURN-A- MINIT 
churn—every housekeeper needs it— 
for convenience, hygiene and economy. 
Quart size $2.50; Gallon size (jar of 
porcelain instead of glass) $7.50. 
Dairy thermometet furnished free with 
each churn. 

Attractive terms to agents 

Send a postal for descriptive booklet, mentioning 
your dealer's name. 
THE TURN-A-MINIT CHURN CO. 

2839 M itan Tower New York City 

















® Wouldnt you like to take your ironing 
Bat to the veranda, or under ‘the trees, or 
wits wherever it's the most comfortable to work? 
Me Here is an fron which will cic that—it has| 
ra done away with sweltering heat and end 


© less trips between stove and beard. The! 
FRESCO SELF-HEATING 
FLAT-IRON 


makes its own heat—concentrates if om 
— our wor h—doesn 't throw it out 
nto the room to melt you down. 
Turn it up or dewn—it's just a8 safe as 2 
gas jet. Booklet free. Agente— Heady 
sales, good commission, exclusive terri 
tory; we help you. Other agents doing big 
business; so can you, Write today. 


NEW YORK FLAT-IRON CO., Box 58, Bolle Mead, N.J. 
































Wireless Telegraph Apparatus 
of the greatest reliabilicry, in com 
plete sets, or separate instrument 





for private or commer 
use, are described in cat 
G. 

CLAPP-EASTEAM CO, 
731 Boylston St., Boston. Mass, 





RELIABILITY 




















By 
500 PAGES 500 














planning a trip it 
circular containing one hundred questions 


should be in the hands of all readers. of the 
what you have wanted to know about a trip a 


500 Illustrations 
6 Color Pilates 


Name £00 escis, with price 
es 

All About mene 

“A Sater Sea 


MUNN & COMPANY, Inc., Publishers, 








Mine skips and cages, safety mechanism 

 € 8 & ere Fees a 
Miter block, EB. ©. Kellogg.............. bt 
Mixing machinery, G. H. Petri............ 957,08} 
Mold. See Car brass mold. 

Mold sander, D. P. Sanders.............. 
Molding apparatus, E. E. Carter.......... 
Molding machine, W. O’Connor........... 
Mop head, W. H. Zachry........... ‘. 
Motor fluid, apparatus for producing a, H 

Maxim, Cea EiSaeotaeeeutecudenecen 
Mower, lawn, W. M. Potter.... 
Mower, lawn, J. H. Smith.... 
Mower, lawn, G. A. Culver.. 
Muffler, W. O. Thomas........ 
Muffler, E. D. Sizer 
Net, fish and fruit, 
Nut cracker, edible, 
Oil burner, H. M. 629 
Oil burner, crude, 956,695 
Oil burner, crude, C. . 957,063 
Ore products, etc., means for handling and 

distributing dewatered crushed, H. C, 

Bebr TT POerCTT TTT ee 956,669 
Ores and carboniferous earths, treating, 

Bi Be BOE. bicdvececevesensenceay 956,773 
Pad holder, L. A. Lahey........ . 956,534 
Padlock, A. M. H. De Bruycker.. -« 957,083 
Pen hebGer, J. Weetheth... svcceccccsecsccese 956,557 
Pallet setting and adjusting tool, L. BE, 

GOONS. vewecwcdnombesnaessgsedaseusss 956,956 
Paper bag or sack, T. E. Chapman....... 956,941 


THE SCIENTIFIC AMERICAN 
HANDBOOK OF TRAVEL 
ae With Hints For the Ocean Voyage 
FOR EUROPEAN TOURS 
AND A PRACTICAL GUIDE TO LONDON AND PARIS 


Editor of Scientific American Reference Book 


FULL LEATHER, $2.50, POSTPAID 
T last the ideal guide, the result of 20 years of study and 
~ travel, is completed. 
ship and railroad company in Europe. 


mailed free and will give some kind of an idea of the contents of this unique book, which 


WHAT THE BOOK CONTAINS 


NOW READY 


ALBERT A. HOPKINS 


ILLUSTRATIONS FLEXIBLE COVER, $2.00 


It is endorsed by every steam- 
To those who are not 
is equally informing. Send for illustrated 
out of 2,500 this book will answer. It is 
SCIENTIFIC AMERICAN as it tells you exactly 
broad and the ocean voyage. 


e Sea and Its Navigsaiion 
Statistical Iniormation 
oo Te ~~ ith i 

‘ours, W ces 
The Passion FP 2 
Practical Guide to London 
Practical Guide to Paris 


361 Broadway, New Yark, N. ¥. 











Please mention 


the SCIENTIFIC AMERICAN when writing to advertisers 








410 


Scientific American 


May 14, 1910, 





Big Pump Bargain "°°" =. 


For Sale or Trade 


One 14 x 26x 13 x 24 Messabee 
Prescott pump, « 


type 


mpound condensing, 


with ten ch discharge pipe, valves 
and fittings complete, to install pump 
260 feet lev 

No better pump made than this one. It 
has bes working two years, pumping 
1,500, } a ns a day against 2¢ > 
foot head, \ caused a moment 
trouble « ‘ iV, ru months ata 
time without re-packing 

In Al conditio: »2 d as ne Ww, and better 
because it is broke in,’ and is for 
.) ale « iuse mine has hee n aba doned. 
If you want a pump to handle big 
wat heaply, you can make a good 
deal { ash trade 

I} r < C vitl l s 

mm e. 0) 

Sink nps a I VO SIX-II h, i« 
nve h Pres t Natt sinkers — de- 
{ s i 2pplica Addre 

im SB. Be KAD 
Care Lord & Thomas, Chicago, Ills. 


FLY FAN 


Operated by Water 


eo-5Ne “ sWEEP 








A Rose oe for 8 te Co. | 
ege"" THE STARS |: 
etietinn om Finder! yoy re 
















MAUPASSAN 


Only $3.60; 8 Vols. 


Size 4‘ x7 inches. ILLUSTRATED 
226 COMPLETE STORIES and 


PEARSON’S vex 


YEAR 
THE BEST BOOK VALUE 
EVER OFFERED 
You may send simply 61.00, as good faith, 
. EXPRESS "REPAID, 


examination, 








if net se ed, your 61.00 
questions aahed Fercign 
* bt cents extra 

. ar a h h 
“ those w read on Eng sh 
Pradiat © v ved f tb 
mere tten. Maupassant was th 
e . f . write tr the slistkh seenes of 
REAL PARMISIAN LAFE 60 fascinatingly as to rivet 
THE REAL BEINGS OF LIFE hat le 
Maupassant aiwa ' ne t - 
throes and " pave Hh x en 
the one ¢ of mest humao-s . makes it as vivid 
ue any stay These a e* « ab i be very 


Hore tates of travel, mystery, adventure, com- 
ody. pathos end tragedy. love and realism. 
EIGHT BRAUTIFU! VOLUMES ef the Most 
Fascinating Re ading in the Wor td. t 
« noe pages 








with an or enta 


Advertising Edition 





Write at once. 


PEARSON'S MAGAZINE, 407 E. 24th St., New York City 











Gas, Gasoline and 
Oil Engines 


Including Producer Gas Plants 
By GARDNER D. HISCOX, M.E. 
Eighteenth Edition, Revised, Gptecged and Reset 


Size 6'. x 9'4 inches 476 pages 
illestrations Price $2.50 postpaid 


sql ew revised and enlarged edition isa m 
piete, con chensive and thoroughly up-t 
te work, tre sting fu ly on the ¢ mstruction 

na 





nstallat operat 1 maintenatr of 
ga asoline, k . and le petroleum engines 
It treats on the the y of gas, gasoline and oil 
engines a designed 1 manutactured in the 
United’ States, stat iry, marine and vehick 
power, toget with the and running 
I ' Dp land j spark 
Ny | ] stra i 
{ ation s th 1 w 
an he . wn ’ 
Th ' | & 
ga s 
in : f | 
in ga \ ad 
engine : . ana 
Canada, with hdres 
: st t 
line it : 
to da 
MUNN & CO., Inc., Publishers 
361 Broadway, New York i 
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A on of Competent Concrete Engineers 


mate un System E.ngineers are locateds peenerss city in the United States. They 
f of broad training, experienced”: ng the most difficult building problems 
lhee men are your service without charge, to supplement the knowledge of your 
architect. Back of them is Kahn System—with its many facilities and great record in 
ete corstructon. White today for name he Kahn System Engi 
uf city 
HY-RIB 
is one of the 

KAHN SYSTEM 


products 


torced cor 


neers i y 











ste el sheathing extensive ly used for reofs, sidings, floors, partitions, ceilings, 
farri ag, etc., in buildings of all kind ®Y our own men or local contractor can apply 
it ly set up HY-RIB sheets ment mortar, and the slab is compleie. 
No cen enng or studs required Fis tekuns mu build. HY-R'B catalogt 
PRESSED CONCKETE STEEL COMPANY 


Building Detroit, Michigan 


SO? Trussed Coneret 











prepaid to any place in the United States without a deposit 1m advance, and 
ew ten days free trial from the day you receive it. we it does not suit you in 
every way and is not all or more than we claim for it and a better bic eqele than you Can get 
anywhere else regardless of price, or if for any reason whatever you do not wish to keep it, 
ship it back to us at our expense for freight and you will not de out one cent. 
LOW FACTORY PRICES We sell the highest ¢rade bicycles direct from factory 
to riderat lower prices than any oth rer house. W 
Save you $10 to $25 middlemen’s profit on every bicycle. Highest grade models with 
P uncture- Proof oe, speed — chain ~ —— etc., at prices no higher than cheap 
nail order bicycles; also reliable medium g odels at unheard of low prices 
RIDER AGENTS WANTED ieee ht “A = i district to ride and exhibit a sample 
1910 ** Ranger” Bicycle furnishedby us. You wil be 
astonished at the wonderfully low prices and the liberal propositions and special offer we will 
give on the first 1910 sample going to your town. Write at once for our special offer. 
DO NOT BUY 2 bicycle or a pair of tires from anyone at any price until you rec eive our catalogue 
and learn our low prices and liberelterms. BICYCLE DEALERS, you can sell our bicycles under 
your own name plate at double our prices. Orders filled the day received, 
= SECOND wARS Meg yay a a — taken in trade by our Chi cage retail stores will 
out at on TER Descriptive ae ie ailed fre ~ ; 
tear wheels, innertubes, lamps, vy met: TS, parts, repairs 
~ TIRES, COASTE R BRAKE and everything in the bicycle line at half: usual prices, 
! OO NOT WAIT but write today for our Large Catalogue beautifully illustrated and containing a great fund of 
} interesting matter and useful information. It only costs a postal to get everything. Write it now. 


MEAD CYCLE CO. Dept. 8175, CHICAGO, ILL. 















We will ship you ¢ 
“RANGER” BICYCLE 
sy: approval, freight 
















istia 


Complete 





Sent on 0 days’ 









* : Demonstrator Agents Wanted in Every 
ail Steel Launch “O6 
Ue \ 


Community 








prices. all 
h Detroit two cycle reversible engines with speed control. 
ng lever—e:mplest engine inade—starts without crank ing—bes only 3 moving parte 
yone can run it EEL ROW BOATS $2 All boats fitted with air-tight com- 

not sink, leak or rust—need no boathouse Weare the largest manufae- 
the word aed sole owners Paige mre «the manufacture 
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HALLEY AND HIS COMET 


The year 1910 is destined to be one of the most famous in astronomical history, simply because 
Halley’s comet haz returned after a lapse of seventy-five years. Why not learn all about this 


wonderful comet and about comets in general by reading the following articles? 

Scientific American No. 19, Vol. XCVIII. Gas Phosphorescence and Meteor 
Trains. An article in which the investigations of C. C. Trowbridge of Columbia 
University are described, showing that the after-glow produced from a vacuum 
tube resembles closely the effect produced in the sky by the passage of meteors, 

Scientific American No. 6, Vol. XCIX. The Mystery of Comets. Arn article in 

f mous comets of the century are enumerated and described and 
modern ¢ emetary theories discussed. 

Scientific American Supplement No. 1728. Ancient and Popular Ideas About 
Comets. Queer superstitions about the strangest of heavenly bodies. 

Scientific American No. 7, Vol. CI. Halley’s Comet. An interesting article by 
Dr. Alexander W. Roberts, in which the general history of Halley’s famous 
comet is sketched with comments on its past appearances. 

Scientific American Supplement No, 1705. The Next Apparition (1910) of Halley’s 
Comet. An important article by H. C. Wilson, with a map giving the position 
of the comet relatively to the orbits of the planets from September 15, 1908, to 
July 13, 1910. 

Scientific American Supplement No. 1632. Halley’s Comet. Anarticle by F. W. 
Henkel, F.R.A.S., which tells how Halley came to discover the comet which 
bears his name, and how mathematicians have plotted its orbit. 

Scientific American Supplement No. 1770. Edmund Halley. A biography by J° 
E. Gore, M.R.I.A., of the man who dispelled cometary superstitions and popu™ 
larized the law of gravitation. 





which th last 


Scientific American Supplement No. 1773. Light Pressure and Comets’ Tails 
An explanation of the vagaries of a comet’s tail, by Arthur Stanley Edding 
ton, F.R.A.S. 

Scientific American Supplement Nos. 1788 and 1789. Halley’s Comet. By George 
F, Chambers, F.R.A.S. The most thorough article which has thus far appeared 
on Halley and Halley’s comet. 


Scientific American No. 13, Volume CII. Condensed Facts About Halley’s 
Comet. By H. W. Griggs. A few facts presented in condensed form for 


those who wish to follow the course of Halley’s comet in the heavens. Maps 
showing the apparent path of Halley’s comet through the heavens and the 
relation of the orbits of Halley’s comet and the planets. 

Scientific American No. 16, Volume CII. Halley’s Comet at its Brightest. By 
Professor Henry Norris Russell. A simply-worded astronomical article telling 
how Halley’s comet was discovered on its present return, when it will appear at 
its brightest, where to look for it, what it 1s composed of, etc. 

Scientific American No. 18, Volume CII. Howto Makea Model of the Orbit of 
Halley’s Comet, Showing its Relative Position to the Earth’s Orbit. De- 
signed by James K. Lynch. By means of this model many of the phenomena 
of Halley’s comet can be explained. 

Scientific American Supplement No. 
Barnard, of Yerkes Observatory. 
Halleys comet. 

Scientific American Supplement No. 1778. Halley’s Comet. An article in which 
the suggested observations proposed by the Astronomical and Physical Society 
of America are given, so far as photography and spectroscopic observations are 
concerned. 

Scientific American Supplement No. 1782. Halley’s Cometary Studies. 
own account of his investigations on orbits. 


1772. Photographing Comets. By E. E. 
A practical article on how to photograph 


Halley’s 


Scientific American Supplement No. 1785. Halley’s Comet as Seen from the 
Earth. A table prepared by the distinguished Greenwich astronomer, P. H. 
Cowell, giving the ecliptic ‘co-ordinates of Halley’s comet to two decimal 


places at intervals of four days through an arc extending from one end to the 
other of the latus rectum of its orbit. The figures apply approximately to any 
return. : 

Scientific American No. 10, Vol. CII. Could the Earth Collide with a Comet? 
An examination of past comet scares and the general possibility of collision of 
a comet with the earth. 

Any one of these papers will be mailed on receipt of 10 cents. 
be sent for $1.70. Order from your newsdealer or from 


MUNN & COMPANY, Inc., 361 Broadway, New York City 


The entire set will 
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| Superphesphate out of decomposition cham 
| bers, device for emptying, Beskow and 
Supply case, H. F. Wallace 
he simplest, Switch apparatus Ww iW W heat 
. rable gasoline engine made, A | SWitch or outlet box, W. A. Bonnell 
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Halley’s Comet 


The startling. brilliant visitor that calis on the earth 
st onee in 7) years, will arrive in May and be visible 
nde two months. Send for our “KY MAP and 
watch his pa h throug ch the se slat system and read 
fasc nating story since 11 B 
sent postpaid « n receipt of 10 
Sky Map cash or stamps Cc. 
Universal Revolving Sky Map, showing all constella 
ns, can be used and understood by anvone, 2.50. 
set of twenty-five lantern ee reading illus 
trating Halley's Comet for sale or 
lelescopes complete, $45.0 (0 $100.00. 
WILLIAMS, BROWN & EARLE, 


Dealers in Telescopes and Fi+ d Glasses. Lists Free. 





918 Chestnut Street, Dept. 6, Philadelphia, Pa. Tihs 
1910 MODEL 
Ideal Lawn MowerGrinder 
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vin 15 min- 
s without remov- 
wheels of ratch- 
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Lhave six years 
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i “ 4 1 E 
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The Heath Foundry & Mfg. Co.,”" Unto" 









Earn the Biggest Salaries of any class 
of men in the world. Over 600,000 employed 
ia the United States and Canada. The de- 
mand for good salesmen exceeds the supply. 
We will teach e to be one by mail and assist 
you to secure vd tion through our 
FREE E MPLOY ‘ENT BU REA 
We receive calls for thousands of Salesmen and 
have assisted thousands of men to secure good 
positions or bettersalaries. A great many of our grad- 
2ates who formerly earned from $2 to $75a month, 
have since earned from $100 to as high as $500 @ month 
and expenses, Thousands of good positions now open. 
If you want to secure one of them or_increase, your 
€ ernings our Free Book, *‘A Knight of The Grip,”* will 
ebow you how. Address nearest office ‘or it today. 
Dept. 465 NATIONAL SALESMEN’S TRAVELING ASSOC IATION 
Jnicago, New { ork, gy a 
San Francisco, Atla 


This "aoe Requires 
No Attention 


The ideal system of supplying ranning water 
for use in suburban homes or on farms, is a 


Niagara Nysoaume Ram 





w 


40 lecees St., * Y 


CRUDE ASBESTOS 


DIRECT FROM MIN 


PREPARED -| R.H. MARTIN, 
ASBESTOS FIBRE | orrice, st.PAUL BUILDING 
for Manufacturers use 


Rese Hydraulic Engin Co. 























220 B way, New York. 
— oe Your PATENTS 
Incorporate =" Ly 


Laws the most liberal. 
business anywhere 
‘ 


Expense the least. Hold m 
Blanks, By-Laws and form 
paid for cash, prcperty or services, free. F 
FORMER SECRETARY OF ARIZONA. resident agent for 
nany thousand companies. Reference: Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 






gs, transact 
king stock 
ent Stoddard, 
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00) 0) 2 SPECIAL 
WORK TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 


1005. Jefferson Street, Chicago, Il 













ag 
AKE yore # {NTO Ax 


cx STorCYCLE ’ 


~- M 

At small enst by attach’ ing the the ERIE 
Attachment which ineludes all parts 
so that any one can make a strong ma- 
chine that will ciimb steep hills and 
run for \e. amile Send 2c. stamp 
for Catalog 8 and speciai price. 


CH BEStYaCO RY 



















|} Window 











Motorcycle Equipment Cc.. Hammondsport. N.Y 











wireless telegraphy 


for I E Butler 





apparatus 


Telautograph instrument \ I Golden 
Pelegraphic relay 1. Kitsee 
Telegraphy wireless F G Sargent 
Pelephor attachment A. G. Howard 
Telephone attachment J Kuhi 
relephone bracket, R. M Vick 
Telephone, coin controlled, R. I Bowman ah 
Telephone mouthpiece, antiseptic, English & 
Lichtenstein 956 
Phill coupling, A. C. Sebeelk 
rhi rot r. H. Sechlarmani 
Tie s Metallic t 
rin plat ipparat for th factur 
of, Lamp & Stir e 
Yin red g apparatus, | 
Fie, 1. 8 Kempshal 7,4 
lire nutiskidding l I Kempshal 
Tir u PP. Maxin 





A sunne 
I I Dazey 
$. Kempshal 
\ I Scaramuzz 
for pneumatic J ii 








Tramways and railways, brake for Pp. J 
Pringle 

Transmitting : ug informat 
paratus for -_ Ha 

rrap, M I Freneb 

rrestle 1djustab Gi. Hi. Ratledge, St 

rruck I M Ashley 

Pruck ca ( ll Iwnobbs 

i | le frame ane , 








mpressors, dis 
Valve ubricating, Senn & Demarest 
" Hushing 


Lawler 
th... Knauf 
Williams 





ollis 
Howard (re-issue) 
‘ ( Mitchell 
ehicle and locomotive sanding apparat 


sertrand 
Masters 


device for 


Schumann 
Vending machines col director for Ww 


Ventilator I I 

Wagon 

Wagon coor ‘ 

Wagon running gear, 
den 

Wagons, safety line 

Waridrob 






Water 
Water 
B 


Water wheel, R. I’. Robinson 
Wave motor, J. M Sutler 
Weather strip, metallic A E. Gould 
Weaving mechanism for, G. Beat 
mont 
Wedge expanding 
Weed hook, C 
Weighing machine 
Weighing machinss 
H. W Meyer 
Weighiug scoop, D. J 
Welding thin tubing, H 
Well tube holder, L. L. Preston 
Wheel See Antomobile wheel 
Wheel tubricator, vehicle, W 
Wheel rim, demountable, H. J 
Whiffletree hook, T. E. Ewer 
Window ek, J. F. Sydow 
piveted sliding, H. Haberle 
Window wiping device, ¢ Kellogg 
Wire drawing mochine, E. H. Carroll 
Wire drawing machinery A. Rathbone 
Wood pulp. machine to manufacture soda 


device, F. CC, Kruger 
Thompson 

automatic, G. Hoepner 
receptacle for liquid 


Clupka 


Morris 
Mortensen 





and sulfite, P. B. Palmer 

| Wrench, S. D. & T. I Ator 

Yoke, neck, G. W. Fram 

A printed copy f the specification 
of any patent in the foregoi vr any 
in print issued since 1865, will be furnishe 
this office for 10 cents. provided the 
number of the patent desired and the d 
given. Address Munn & ( Inc., 361 
New York 


nts may now be obtained by 
ventors for any of the inventions n 
going list. For terms and _ further 
address Munn & Co., Ine 361 
York. 
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The man of affairs whe 
veniences of his club. He wil 


the train with him, or make his trip a recreation. 


THE BUSINESS MAN’S TRAINS 


n he travels wants all the con- 
l either carry his business on 
In either 


case the Limited trains of the Pennsylvania Railroad meet 


his requirements. 
drawing-room or state-room s 
he wishes to finish up some le 


If he wishes to talk business en route, a 


upplies the private office. Ii 
-ft-over correspondence, there 


is a stenographer at his elbow to do his bidding without 


charge. If he wishes to keep 
has the stock reports, which 
Many business and professiona 
facilities. 

If, on the other hand, 


all manner of environment. 
time engaging. 
Special’’ (the 18-hour 
Chicago), ‘‘The 
to the Southwest), the famous 
Limited’’ (evening train to ¢ 
Limited”’ 
expressly equipped for the use 
traveler for pleasure. 


(the Pioneer of the Limiteds to Chicago), the 


(the afternoon train to the Southwest), are a! 


in touch with the market, he 
are telegraphed to the train. 
1 men take advantage of these 


he wishes to forget business 


and take a mental rest, he can do it in a luxurious manner, 
surrounded by tasteful appointments and all the things tha 
his club supplies for satisfying the inner man. 
books to browse at, periodicals to skim over, and beyond the 
wide plate windows an ever-changing picture of nature in 


There are 


This is restful and at the same 


The quintette of Limiteds, led by the ‘‘ Pennsylvania 
train 
24-Hour St. 


New York and 

(fast evening train 
‘Pennsylvania Limited’ 
“Chicago 
“St. Louis 
| 


between 
Louis’ 


old 
‘hicago), and the 


of the business man and the 





Learn Watchmaking 


We teach it tho roughly in as tr 
fe rmeriy took year lhoes away witt 
ticeship. Money earned while studyin 
‘ured. Easy terms. Send for catalog. 


any months & 
tedious appret- 
Positions se@- 





8ST. LOUIS W ATCHMAKING SCHOOL, St. Louls, Mo. 















Cortiss Ragines, Brewers 
and Bottlers’ Mactivers. VILTER 
“ura. CU., 889 Clinton st., aliwaahes. Wis, 


*! MODELS rm EXPERIMENTAL “WORK. 


nventions developed. Special Machinery, 
E. V. BAILLARD CO.. 24 Frankiort Street 






New Yors 





CONSU LTING ENGINEER, 


ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New \ ork 


1 ER. Expert Manufacturers 
R BB Fine Jobbing W k 


PARKER, STEARNS & CO.. 288-290 Sheffield Av., B’kiya, N.Y. 


SOUTHERN STAMPING & MFG. CO. 


Manutacturers of special and patented articles. 
.8., Nashville, Tenn, 


NOVELTIES MANUFACTURED TO ORDER. 
Metal stamping, screw machine work, nickel piating, j 
japanning, tools. dies and jigs Francie Yung Com- 


pans, 200 Diamond Strcet, Brookiyn, N. 


MODELS FCHICAGO MODEL WORKS 





EXPERIMENTAL wo 


MODELS 4., Gears, Die+. Tools, Novelties man one a 


M. P. SCHELL 150 Union Street, san Francisco 


Experimental & Model Work 


Otr. & advice free. Wm. Gardam & Son. 221 Fulton St,.NY 


METAL MODELS AND SPECIALTIES 


METAL PERFORATING COMPANY 








85 Wrehenden anateatedl Providence, R. |. 


Books That Show Yeu How 


JUST OFF THE PRES 
Antomobile Tr ‘ 
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Valve Setting: 
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corners i p- “to-date, reliable. Price $1.40 and 
‘ Be 





t. The Chun. 4 
549 Wabash As ibberge 











eo UP 
Thompson Co 


~ TO AMERICAN Se 


Being established and representing West Indies firm 
am thoroughly equipped to bandle ard will accept tt 
representation of American manufacturers of agricult- 
ural implements, typewriters, wind milis, sewing ma 
chines, etc., desiring to introduce their products in =pair 

Best Spanish and American references, Address Manuel 
Lomba, Marques (ubas Street No. 5. Madrid Spain 











(ag Magical Apparatus. 


Grand Book Catalogue. Over 70 engravings 
%ec, Parlor tricks Catalogue, free 
MAKTINKA & (U.. Mirs., 46 Sixth Ave.,, 


MASON’S NEW PAT. WHIP HOIST 


for Gatrigger hvists. Fasterthan Elevators, aod heist 
direct from teams. Saves bandling at lexs expens+ 
Manfd, by you NEY Ww. 48en & 0.. tne. 
-i. 0. & A. 


rovidence, 


New York 


DRAWING MATERIALS 

F. G&. RUFHLE 4 CO 
tte Fulton Street New 
We Do Kepairiar of alt kind 


DRYING MAGHINES "8°. 
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Cards, circulars, book, new 
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liow to Make a 100-mile Wireless Telegraph Outfit 





Mr, A. Frederick Collins, describes clearly and si 
struction of a 1oo-mile wireless telegraph outfit 


The design and construction of a 10o-mile 





wireless telegraph set is described in Scien- 
TIFIC AMERICAN SUPPLEMENT 16005 

The location and erection of a 100-mile wire 
less telegraph station is described in SciEN- 
TIFIC AMERICAN SUPPLEMENT 1622 

In SCIENTIFIC AMERICAN SUPPLEMENT 1623, 
the installation and adjustment of a 10o-mile 
wireless telegraph station is fully explained. 


These six articles constitute 


wireless telegraph instruments. The complete s¢ 





Send for a New 1910 Supplement 


MUNN & COMPANY, Inc., 





In the following SCIENTIFIC AMERICAN SUPPLEMENTS, the well-known wireless telegraph ex} 


Complete drewings accompany his descriptions 


a splendid treatise on the construction 
SINGLE NUMBERS WILL BE 


Order trom your newsdealer, or trom 


mply, without the aid of mathematics, the « 


The adjustment and tuning of a too-mi! 
wireless telegraph outfit is discussed in Scien 
riFIC AMERICAN SUPPLEMENT 1624 

The theory and action of a 10o-m 
telegraph outfit is explained in Scipnri 
AMERICAN SUPPLEMENT 1625 

The management and operation of ship a 
shore stations is clearly set forth in ScrENTt# 
AMERICAN SUPPLEMENT 1625, 


le wire 


operation and theor 


t will be mailed to any address for 60 cent 
MAILED FOR +0 CENTS 


Catalogue FREE to any address 


361 Broadway, New York, \. Y. 








UNTIL YOu mvenvenedis 


DON’ TBUY GASOLINE ENGINES -22350s83- 


ess Soy Lees to Be un. were cous sta: 
— Stu yon C: ATALOGUE. THE arte, Vi ENGINE MFG. ©0., 496 West 15th St., Chicago. TH 


engine. 


engine Hater J power. 





t and bulk are half that of single cylinder 
ply mounted onany wagon. It isa combination 


engines, with ter durability Coste 
po stationary or tractive 
18 IS OUR FIFTY SIXTH YE AR. 





Please mention the SCIENTIFIC AMERICAN when writing to ~dvertisers 








4i2 Scientific American May 14, 1910, 
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KERITE INSULATED WIRES AND CABLES 


INTERLOCKING AND BLOCK SIGNAL SYSTEM 
of the Pennsylvania Tunnel and Terminal Railroad Company 


NEW JERSEY NEW YORK LONG ISLAND 





— 

















K JERITE has back of it an unequalled record of half a century of successful service 
* | under the most adverse conditions. It improves instead of deteriorating with age. 








EF. |fficiency and safety in electrical installations depend chiefly on insulation. KERITE 





is more dependable and will outlive any rubber and mineral insulation made. 












PR lesults have demonstrated the superiority of KERITE. The only real test is the test 
_*_! of time. KERITE wires and cables installed half a century ago are in service today. 





_ I |nitial tests determine the properties of an insulation only at the time they are made. 
[| They do not determine how well it will do its work years afterward. 


|T {he rubber (a perishable substance) is the basis and limitation of all other insulations. 
Kerite (an imperishable matenal) is the basis and gives practically unlimited life 


to KERITE insulation (the rubber being incidental). 


a 
E xperience of others should be useful to you. Long life and efficiency and not first 
7 











costs mean ultimate economy. Insure your service by using KERITE. 


1850——-SERVICE PROVEN=1910 
ae 








KERITE INSULATED WIRE AND CABLE CO. 


INCORPORATED BY W. R. BRIXEY 
HUDSON TERMINAL, 30 CHURCH ST., NEW YORK, U. S. A. 
WESTERN REPRESENTATIVE: 
WATSON INSULATED WIRE CO., RAILWAY EXCHANGE, CHICAGO 





























































Please mention the SCIENTIFIC AMERICAN when writing to ad 




















